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INTRODUCTION 


For an understanding of the Social behavior of the individual a 
bnovterige of the sourees am nature of the motives which deter- 
mine conluct is of fundamental importance. Qur educational 
faeilitiea ave been motaliest ehiedy to provide lor the intellectual 
training of thove who have dhe interest and. will to learn, and 
trehuniques fur the development and control of social attitudes lag 
fae licbinvl those foe tecbical or inteltectua) training, ‘The kitted 
youth wha says, "I woul rather be known a8 one who could, if 
he wou, than auccvrel in anything,” ie far more dificult prob- 
fem arel & mune questionable social asset than the Tess ited 
Dladler. [¢ is far caster to teach the habitual slelinguent the 
funelamentals of arithautic than confarmits to the accepted 90- 
cial coy. Ax vet, there are scarcely any recognfeed methods for 
dlexctoping dhe snefal aetitues whieh contribute to make the 
inclividuad a wseful member of society. We muddle along with 
precept arel example, pretty surcessfully as a rule. hut are often 
hhopelesdy sg Iss fer deal with the exceptional ehild Jor whom 
the trulitisnal procedures have hect ineective 

Ween not know the ral lilurenecs beteeen the ambitious and 
the sathal, the dreamer and the go getter. the honest and dis- 
honest. th scbish ane gomerous. the leader anv! follower, in spite 
uf many dogmage statenteats ta he paychologiea literature 
ne group. ileting in otbir respects as widely as the behavior- 
inteand the jrychoanalyata woul Dave ws believe that tempera- 
imental diferences are whelly the result of chitdcod teaining and 
that uniform eelucation beginning at birth would result in a uni- 
form pemluct, Other eqpally fndluential groups have minimized 
thy envirenmental factors aad have ascribecl unlike temperarvents 
tw dfervat hereditary enlowments. he more conservative have 
‘wetted the existence of constitutional differences but assumed 
thie reacly modinication unvlet social pressures: the more radical 
have rantel the constitutional differcaces as inalterable and 
expressed a pessimistic attitude toward all efforts at social control 





























vii INTRODUCTION 


[Not less in dispute than the origin of temperamental differences 
i their agnifcnnce 28 dynamle ferees in behavior. One eeoup af 
extremists, Including many students of psvchopathology, has 

ccihed all human motivation ta emotional pressure. making 
fmotion the most potent farce in behavior. Onbers, af the of 
lite extreme, deny ang functional Valve to emotion, TeRaeding 
‘only 99 an explosive discharge of energy accurciag when the il 
‘dual is unable ro make am adaptive response. For see. uni 
motives are products of mental energy: Jor others. tension iv the 
icles of th vincera; ado ate sting weeny lees 
for eritieal eveacch in the fick) cvult be desi eh te couies 
‘uf opinion revealed at the zecont Wikteuberg eympuoium sn en 

Field studies and experiments in social control although alter 
Ing valualle suggestions a6 1 the importance of varies fartore 
fn determining socias ateitutes. are not calculated give eructal 
ceviddence upon the origin, mater, andl stability of motives, be 
‘use the situations encnuntered ate so wae al the eon 
tribuling factors so mumerus as to dfs analysis even Ty the 
most refined statistical means Thees in grentee ope fr asl 
tan of kome af the Eundameatal peulseas in controll absiatery 
studies. although these can. as yet. dead only ith a few islateat 
phenomena ancl. at heat, must be followed be long investigations 
ff means for applying thelr eaults to social situate 

‘The major problems of motivation which may ly appinstche 
Dy experiaietal sbuslen fall into finer grape: the origi em 
peramental diflotences, abele mature 36 Lavlngical yesianwen, 
their stability ia comparison with otber types af Mehasine, wi 
thir significance for social adtaptation, Prem the stuvlpnint of 
oelal control, the immediate Steers 58 fn hr ta Eater que 
ons stability ant effectiveness as motivating agents; be the 
Hecisee answer to these may well come fen Ue more rermle 
appruyeh through the Girt two questions. ‘The rtudlios reported 
fm the following pages must be judged, to some extent, a at ac 
‘venture in methodology. The problems of motivation are aot yet 
elautly slefined, and much pioneer wurk ix atill ta ta done. The 
devising and evaluating of mothexks ut study is now far greater 









































(ata, Although the present studies desl with diverse aaperte of 
the problem, by different methods and sith different material, 
they have (a conuman 4 biolnyieal paint of view amd the wien 
thin of careful experimental contcols. 

Dr Stone has attacked the penblem af the geactic origin of 
temperamental differences and the possibility of thoit mua. 
tion by training. It is almest impossible ts oltain conclusive 
viene cumceming hetedity with huraan material hecount of 
Gh lack of adequate ceconds of earlier generations. nor ean we 
ineotify hesitable traits af belutior in man with any confidence, 
in there Goee necessary 10 tush to esppeimentatiaa with analy 
for at feast « tentative answer. he demonstration wf Wiferent 
Daeritube traits clearly suggestive of temperamental diferences 
Sv nian. and! the nieasutement af theit modality in the indie 
vislual by training marks 90 impoctant step towand the yohution 
Of th penlem af eheaireia anal stability of tomperamsental di 

"The work of physilosiate showing the funetianal importance 
‘of bait chante» in emotiin and the evidence for eonetational 
types avanced! Inv Kretschmer. Jaensch. and others justiies the 
search for physiological characters which may’ comate sith 
temprracnntal difoesnces. Ta, Darrow and Mice Teath pest 
a dlvtailed suits of changes inthe electrical resistance of the bod 
with evidence of a felatinashiy between certain characters of the 
“betrival compose and teohperacieptal eaite oC the subjects, “Uh 
uwiieance of the eletcical changes themeves i not altogether 
tloar, but they are preobuble the bert available indexes of the 
acGvity af the vege 


























isenerioussystem. Hence their correlation 
‘with deviate tits of character fs signisicant as evidence that the 
Iaier are depevelent ain fgndamental neganie conditions. 








“Che ilumonsitation nf a gentle origin and organic basis of 
temmenanivatal diffrence would sill leave opin the question of 
heir importance for any sven trp of socal adjustment. To the 
third sluily Dr. Landis mises the question ef whether the eme- 
tional eoustitutien, as indicated by the available questionanire 
sd laboratory tes, can be regarded a8 a geacrally signlticant 
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{factor among the great number of conditions which contribute 10 
delinquency. 

In the fall of rq27 the Social Science Research Council made 
avullable to the Behavior Research Fund and the Institute for 
Tavenile Research 2 grant for the study of emotional factors 
‘hich might be contributory to delinquency in children. The 
‘papers included in this volume are a part of a wider program, in 
cluding chnica} and sociological stuies, which have been carted 
‘out with the assistance of the grant. T take pleasure in acknowl 
‘edging, on behalf of he Fund, Institute, and the individual invess 
‘gators, the ald and co-operation so generously given by the Secial 
Science Research Council, 

K,S. Tasuury 
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WULDNFSS AND SAVAGENESS IN RATS OF 
DIFFERENT STRAINS 


By Cavers P. Brune 


INTRODUCTION: 


‘Wildness and savageness fn rats are commonly called “native” 
expressions of emotional behavior. As such they are of special 
interest to sludents of genetic psychology because itis believed: 
that their study will shed some light upen the biological nature of 
‘emotional responses in man. {n studies of wildness and savage 
ness, however, as in other studies of the emotions, neceptable 
perimental situations are dificult to standardize and indexes are 
seldom unequivocal. Hence, one should be prepared to expect 
that many pioneer studies of these traits must be made before any 
Dut the most tentative conclusions may be reached concerning, 
‘their hereditary foundations, humoral dependency, relationship 
t0 other modes of behavior in experimental situations, ete. 

“Thisatudy wasmade under te nape o he Revie Research Pond ung 
sablata! eee from Stal Usiverses Le Seely ined Dr Herma 
‘iter fr the apprtanty of Intatng eptiom ad to De KS Lashley fo 
‘uldng negation an ote sli nd emda of pore of te protien Bi 
Semel fee to wnerabe uring Un one ee al my Spa 











PREVIOUS STUDIES 


For a general account of the lfe-bstory of the wild brown 
rat (Mas noraegicus) no better references can be given than 
those of Lantz (goo. 9:0), Miller (1g#1), and Donaldson 
(929) 

In Miller's study one finds interesting observations on the 
reproductive processes of the brown rat, whlch procemes ft (he 
afbine and piebald rat have more recently received detailal con 
sideration at the bands of many experimenters. Miller notes that 
in ehe brawn rat there is nothing closely resembling courtsip te 
tween the sexes; that females are lest puynacious when in the 
receptive phase of the oestrus cycle than at other mes; that 
vious fighting is not restricted to males but ala is prevalent 
among females or animale opposite in gor. Size ie ahd to be on 
Smpontant factor {o determining social domination and colony 
control. For instance, « large, cutting female may at one mo- 
‘ment chase a mall maie about the cage but ia the next submit to 
copulation with a male larger than herself. Tle found chat cup- 
tured witd females ate about half of thei liters, aod thet hiv 
‘carnivorous tendency was aot corrected by increasing either the 
amount of meat or the grain in the daily tation. Other items of 
‘amore purely biological feterest will nat be cites Mecruse of thcke 
Srvalevancy fr the present tople. 

Yerkes (1013) has published « preliminary report of what is 
probably the frst systematic study ofthe heredity of xavayentss, 
dna tiny aig Sve tig te 
aAtlempted lo measure diferences in these (rats among wild 
tame fata, and hybrids ofthe frst and second generations. Wild 
rats which had spent their developmental peri in the fre state 
were taken as types mevting the highest values on the scale: the 
lower values were given to animals derived from a tame colony 
which for any generations had bern maintained in the labo- 
ratory, The activities indicating savagencss were as follows: (1) 
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(2) exposing or gnashing the teeth (5) jumping at hand 
or forceps: and (4) sqacaking- Widdoess was indieated by () 
{ucmpts to hide from view io the cage or Ube hands (3) ranant 
‘and excited running about inthe cage or excited attempts 10 ch 
‘ape from the hand or the forceps; (3) agueaking; (4) udpauion 
tnd defecation, ‘Timidity was displayed by (1) attompis to avoid 
the experimenter; (2) & kind of ehattaring oF ynashing of the 
teeth; (3) cowering and what looks like trembling; 4) Fina 
tian and datecation. At will be baerved, o clear-cut behavior 
units liferentate imisity om wildness, ence, ax Yerkes 
sips (tons) (py 287) “iti indeed extcemely doubiful whetber 
it can with maicient certainty be itinguabed fey wildest 10 
render measurements significant.” 

“The F, generation of bybrids was obtained by costing wild 
males with ume, hooded females, and the F, geoeration came 
from prumscuss coming Of the F, hybrid, Two stron of tame 
hooded animals were at hand snd were used in the orginal mat 
Inge. One had a wide and the others nazvow stipe down the back 
“The former was Engen to have somewbal more wld Blood than 
the latter; hence their ollepring were givon separate treatment 
fa theconsileration of results. Testa were began when the Young 
had attained the ages of about 6 wecks, and were completed withe 
inthe fist or second month thervaftet. Each animal wae tested, 
aaa rule tm three to five tires Proay the Ga elas tat, 
1 very considerable drop inthe values received by the animals of 
‘sich group was noted, aad attributed elther to the infuonce of 
hhandleg im the experiments, the taming iauence of cage re- 
straint, oF, postu, 0 aging 

‘Verkes did not repoct tabular data for (he fll-btoed wilds os 
the tame, hooded antmals used as the parent stock; Bt nasrtoch 
ss hey represented the oppositz ends is rating sae, it ay be 
Assume, from what is kooww of teapped and colony rats, that 
there was lie overlapping between ther ange. In presenting 
the results (or the F, nd Fy generations, Yerkes gave only the 
cana and the frequency tables of ratings hence, without further 
calculations one eanwot test the significance of group diflerences 
reported. The latter sts are desiable ip order 19 determine 
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whether condusioas based upon differences of means alone are 
‘warranted? 

‘Working with the data given fa his frequency tables, it was 
ouile for us to compute the reliability of differences between the 
‘means ofall groups discussed by Yerkes, and thus to teat the age 
nificance of difference toward which hi consments and conclutions 
are directed. Our computations will be reposted for the (aite of 
Ssavageness and wildness only, for as we have already noted, 
timidity could mot be clearly separated from wildnes in the 

Tame 
Sina ap Reacer vou Fosesewraanon Moses, Fy (Manno Wit), 
“ie Servs Gcacaation Hem, #y (aero Ws) 
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original ratings, The means for the average ratings (whlch 
‘Yerkes considers most auitabie indexes of the traits in question) 
‘orreypond in each case to those reported by Yerkes (i913) in 
Tables 5,4, 5, 8, and 7. 

‘Concerning the frst-genecation hybrids derived from the tame, 
narrow stripes by wild, Verkes states that, “without exception, 
the females grade higher thax the males.” Items x and 2 of 
‘Table « show that the difereace betwoen means ie probably reli- 
table and that the conclusion abould stand as given. With reapect 
to the secand generation, clerivel Irom the F, hybrids, he says 

‘om di an attr meting in compares paca sey an the 
sua of th pubeaton proud oer ant te cube per nae Loeb 
‘atsta metboe forte naka a wna Scepcee ‘The ant tbe any 
‘nteedble ltaty of eer cadena, 
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that "a comparison of the results for the two sexes indicates a 
marked dierence in that, wherens the F, femtles grade higher 
than the males, the F, males gradc higher than the females." 
tems 9 and 4, Table 1, show that the differences between means 
foe theae groups are small and very unreliable. As for the F, and 
FF, generations, he notes that average rungs of the F, exceed 
Chow of the F, generation. As indicated by itemy 5-6, the die 
‘ences betwoen means for these groups are highly significant and 
‘the canclusion warranted. 








2 rae Pun Geseasnon Hamu, F, (Wine Ws, 
"xin 
Masts ting once See gee in Yee Table 
Lamm pp 08 
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With reapoct to the hybrids derived from the wide-striped, 
tame-wild parentage, Yerkes fads no noteworthy sex differences. 
His obsercations arc contirmed by the data of lines 1=4 of abe 2 
He states that “the second greration of wide by wil individuals 
Brads nearly as high as the fest generation and is thus in marked 
weontrast with (he wecoa guneralion of the narrow by wild rate.” 
‘Aluo, he says that “this apyarcolly indicatee that savageress, 
wildness, ane timidity are of lower grade development in the 
Second generation than in the ea generation of wide by wild indi- 
viduals” Lines 5-0 show dhat differences in the relevant means 
are very small, and that. although these of the F, group are actu- 
ally higher tan those af the F, generation, the dlflerencrs are 
Uuntaliable. Thus the foregoing conclusion, based on the means 
lone, is very weak if not unwarcanted. 
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‘expected that the ratings of te hybrids derived from the wide- 
striped females would be the higher. On his point Verkes says 
that the differences of the mcans “indicate clvanly the influence 

we have 
ty of dilferenes 
le 3 indicate very small ax! wholly unreliable 





fof the wild blood in the wide tame parent.” "This po 
uhjected ta (ext by considering the refi 
Lines 1-4 of 
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iderences between the means of the I, generations of hybrids 
derived from the narrow and the wide females. Ax for the ¥, en= 
ration, dilerenees are much larger abd in each eae are sgnii= 
cant. Practically speaking, ne dillerenue exists belwoun the Ky 
arrow and the ¥, wile, but roiatively large and reliable differ. 
fences are found between the P, wide and the F, narrow. Were it 








hybrids dropped sa markedly from those of the F 
hybrids, there would he ne reliable indication that 


the wild Blood in the wide females was manifested ip the behavior 
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of the hybrid. So far a5 we can ste, there i no substantial reason 
from the standpoint of animal genetic for expecting such a drop, 
‘mc the Fi generation. A likely supposition is that it was brought 
About by some extraneous, noa-hereditary factor associated with, 
the rating scheme or with the handling of this group of animals 
Such a drop was not obtained in the ease of the second generation 
of the wie-striped hybrids, which, we believe, is as it should be. 
‘OF special interest in Chis connection ix Uae fact that Cobar, 
(1g23), in his parallel study of the wildness and savagencas of 
‘mice, did not find that a tightly greater percentage of wildness in 
the parent sock could be detected in the behavior of thelr off 
spring, 

‘A joint of special interest not brought out by Yerkes fs the 
larger rating, Values comdatently given 16 Ue trait of wild 
As opposite that of savagencst 

Hammett 11921) bas maide some interesting observations on 
the relative susceptibility of wild and tame rats to Joss of the 
parathyroid secretion. In his fist experiments two groups of 
binow were opvraticd One was composed of the ordinary albing 
lock of the Wiktar Institute which had not been handled or etber- 
wise tamirt, The other vas « group of the same kind of anim 
‘whic al ren anade very gentle By handling from infancy. The 
former show the usual signs of comuting, tension, and savage- 
ness: whereas the latter were not easily (rightened and in all re- 
pects preented a picture of calmneat and placidits. Complete 
thyroidectomy, which includes removal of the parathyroids, waa 
done on go rals from the untamed stock, Of these. 79 per cent 
slid in parathymiel tetany within 48 hou. During the same 
Lim, 8) per eentof the tame ratesimilary treated survived. To 
test whether the results obtained were due to the loss of the thy 
rid secretion, a scconl series of experiments was performed in 
Which the parathytoids alone were removed. In this series, the 
percentage of lasses was almost identical with that of the fore- 
ving experiment. Hammett suggests that thoroaghgoing tamng. 
probably induc! a condition of stability in the nervous system 
which afforded marked resistence to the los of the parathyroid 
sectetlon. Ina subecquent experiment perlormed upan wild Nor- 
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‘way rats, the mortality was go per cent, as contrasted with 79 per 
‘gent In the untamed albine rats. This higher mortality ix corre 
lated with the greater wildness, savagecess, and newro-muscular 
‘Activity of the fll-blood wild rats. Tis assumed that the higher 
newro-muscular activity sugments toxin formation and that death 
‘ewults because of Use absence of the intermal secretion from the 
‘parathyroid glands. So far as the seviewer knows, there has been 
‘no confirmation ar refutation of the foregoing facts ot hypotheses 
ssivan to account for them. 

wa genetic analysis of temperament. SeAovntkova-Koltzova 
(ug36) reports that one may observe two Iypes of temperamental 
variations in diferent straina of rats: the phenotypical var 
hich change under the taming influcncesof the exvironment,and 
the genotypical variations. which persist despite this modilying 
influence. In this connection the following excerpts are of inter 
est 

‘Adult wid ats when auch. peoeray spalng. ae ot pt for using. 
snd sail perch shes contoed = cages Bet sour wild rate ldach 
thoy difec vere sharp fron thewe Soon we captioay exn be tare a est 
tnaloed and brag forth progeny In coprtls aftr mating with tabortore 
fate, If hehe ris obtains frees them are Decanter these cae ni 
1d ther, they remain qaltewitd llth fen weve Srom ms ot 
‘Steervatlns. Obvious. dating ther deveiment they aeqate tom thee 
Srld father's whole sever af conctioned Teeny Met i the Bebrule Or 

10 ritheut contact with thelr EA father, Uy a tase tbr. they 














{ahr heen on's han ire Uy are aay iy Dit Im my pei 
peychologiallaboatary eats were kpc laa habitable vor, where Hey cone 
“inualy ee people thas Becoming nally tamer. Daring my wth 1 take 
$Joung rate of thet month ata ry hands withoot fer ef being bitten. bat 
‘then the daily works Ealshed and the rats ate pat Into cages for Mating, 
‘oat af them pow shy. 

‘Out ofthe fon fats TBave muched nih, waly tme—ftber and =e 
ume te complately tare. thal one could flay with Der av wth bites 
‘Thr, ile th indegoce of external conditioes on US mote ln tere 
atalstations of wd fntincta ae to be deed icone ater ls 
‘Trea played by inherited eapaitin, hat i, tei genotype] pecaertee 
Ia tespece to icing 
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‘The tate used in her experimental situations were descend- 
‘ants of animals derived from wild male and an albino female, 
1 was estimated that they bad obtained approximately three 
‘quarters oftheir chromosomes from (be wild male and an F, mle 
ddorived from this wild wad albino parentage. The other quarter 
‘came from the albino stock. All were trained on the Humpton, 
Court maze. Although the weual records were kept for some un: 
‘explained reason, only time scores for trials 3-13, inclusive, were 
used in the report. ‘The time per trial varied from about + minute 
(o 2 houre. From the data, ( was concluded that there was no. 








ween Ue Gime scores for maze-runniag of parents and ollspring 
and likewise for sibs. This study is concluded with the sugaeation 
that temperamental, rather (san paycho-ncural (intellectual), 
traits are measurest and that a group ol three genes mere present 

(a the gene of general activity: (6) the gene ofthe emotion, and 
(0 the gene of the seeking instinct.” 

‘What, we may ask in critically estimating the significance of 
‘Sadovnikova-Kelzova's reports. fs the meaning of time scores on 
the maze? As Tolman and Nyswander (1927) point aut, the t 
score is unquestionably a composite score and there is no acexpts 
able way of determining the eelative weights of its conatituente 
Now. to the components usually present in data from thoroughly 
‘tame animals, Sadovnikova-Koltzoca adds the factors of wild- 
cs, srwagerics, and timidity im variable degrees by using 6 
‘Lat cogely related to wild stock. What jsiuence da these have 
upon the reliability of scores. the correlation of time and error 
scores, the net strength of the hunger motive, when opposed by 
the factors of wikinet and timidity? ‘These and many other ques- 
tions must he answered by 2 more complete analysis of her total 
maze lata, in our opinion. before she can uafely differentiate 
phenotypical and genotypical vacations in mixed stralne of 
fanials 

‘A fiat reportof a “long-time” study of the wild Norway rat has 
just been published by King and Donaldson (:929). Although a 
total of 19 generations bad already been observed, thi report 
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cate with only generations 1-10. The parent cats, captured in 
the city of Philadetphis, proved to be very wild and almost en- 
tirely intractable during thelr Uletime. They milled sbovt fran- 
tically, comered in the comers of the cage, or trembled and chat 
tered when an experimenter approached, No matter how hungry 
they were, theie appetites were curbed while the experimenter 
was prevent. Left to themeclves, they quarrsled and fought & 
areat deal within the cage, pounced viciously upon all newcomer 
find sometimes leled and ate theit cage-mater. At every ofr: 
‘tunity attempts at escape were made. When the door was opened, 
the rats eprang out with great vigor and suddenness: vulnerable 
placenin the cages were found and enlarger suficiently. by ena 
ing, o permit of excape. Most of Uae females fale to bree) te 
those that delivered young usualy billed antl ate them unless the 
‘oflepring were immediately removes and place! with a tatne for 
termother for zaring. 

‘The first generation of laboratory-bred stock was fount to be 
more susceplible o the taming infuuances of the environment than. 
‘were the Wild parent stock. As a rule, the F, young coulit be Jet 
with their parents without danger of being hilled. Likewise. ney 
could be removed for weighing or other laboratory teste without 
Undue disturbance of the mother. Each generation now appears 
to be getting alightly tamer than the former: andl, when regular 
handling is dove (roca infancy, these anieals are quite manage- 
able, although stilt more excitable, tansr, and mivage that the 
laboratory stock of albinos. One characteristic that changes very 
Title from the fiat co Une tenth generation fs the fighting teaden: 
cy. Te becomes moat manifest when animals from ome cage are 
transferred to the cage of others. At any time, the neweomer 
may be pounced upon and killed outtight unless wuhtcicntly 
strang and vicious 19 wand off the attackers. ‘This “kille” tend= 
tency is prevalent among animale of both sexes. 

‘The trend and prevent status of results for recent generations 
lead the euthors to believe that without special selection dscere! 
ants from this stock of Norway zats will Become wliciently tame 
that they may be employed in a mide range of experimental 
situations where other than the albino stack i desired 
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[From the reviewer's point of view, the information one should 
Tike most to have must come from a searching inquiry as to what 
portion of the behavior change reported for (hese mild rata might 
Just as wall have been obtained in the first laboratory generation 
it they hast been haralied by carciakers who already possessed the 
same interest, skill, and innocence of fearof being bitten that was 
probaly present by the time che tenth generation bad arrived, In 
short, the controls cxercised de not sppear to warrant any opinion 
AS to why the succeeding generations are becoming more tractable 
(han earlier ones wece thought (o be. 


GROUP RATINGS FOR WILDKESS AND SAVAGE: 
NESS IN THE PRESENT STUDY 
Differences with respect to avoidance, resistance 10 capture, 
biting, squeaking, etc. cuay be cendity detected in stralnsof albino 
ts that have been handled from infancy as opposed to Chose that 
we been handled tle or tome wp to the age of 30 0¢ more Hays. 
Similany, differences between albines and duscendants of sild 
ttenine may be observed without recourse to special rating tech: 
niques such as that employed Ly Yerkes. Vet the fatter serve the 





Redstonce to catching ie the home cage: ranting abuut the cage (8 

ste aezoe by the eaperimenter> Rand: Giogion to the Sof the 

abe when couches chovting behind or aver cher anal to acid the 

‘experimenters Band. 

22 Tere muscles ofthe bu. paricuacy the side: an abimen wate 
he experoceters Raed. 

1 Jumping string stulming erigting si forthe pansne et escapinu 
Iam the experimenters ania 

4, Squeaion when exught or mie blag hei 

{f Commtin ctberin ropa eee 2 te 

1 ition tha whoved baba when crseht ors eld a haat 

Opening mouth sit tt oe aie, but 0 actus ing, 

‘Loving bact ear 

Grading al tes; battering 

‘Hissin ese Gocaewhat lke tbe ining of » goon). 





pose of setting forth in quaatitative termas those Cexturs 
Which 10 easly and sometimes painfully distinguish the albino 
from its distant relative, he wild brown rat, Ja this expevirwnt 
ratings of diferent strains for the betavior components listed in 
‘Table 4 have bean mad. Ttems + 6, i our opinion, mast clearly 
Uenote wildness, and items 7-11 denote savagenets; but the fart 
hat Verkea considered squeaking as indicative of savayenest ax 
well as of wildness and timidity ilusteates the point that such 
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divisions are wholly arbitrary and, in a sense, are determined by 
cach experimenter's opinion as to the connotation of the be- 
havior under annsideration. Ta the discussian which follows, such 
a difference of opinion may continue to exist without altering gen- 
‘tal conclusions, for all of our data are based on the composite oF 
total scare 
‘A three-point rating scale was used. Our zero point was fixed 
by the behavior of tame albinas auch a5 thowe one i aceustomed 
16 enter upon maze cxperimenis alter considerable handling 
‘The upper limit, or value 3, for & given item was set by the be- 
1navior of wild Drown vats tevted soon alter they had been upped 
‘and confined in the colony room. fo ilustrate, « stock albino 
taken from the cage usvally rates. to + 08 the ftem “urination” 
sbereat a wild rat received the values 3, 2, of t, according t0 
whether ustream, dribble. or deoy of urine appeared, On the item 
"iting," an albino meeiud a score of o; whereas & brown rat 
received 3 for vigorous striking or repeated seizing of the glove, 
2 for one vigutous bite, and 1 for a single ny. Atany time the 
‘cxperimenter could check his impression of Ube extreme roanifes- 
tations of wildness and savageness by examining tame albinos or 
recently trapped will rat; yet to thowe who bave attempted (o 
‘use rating scales of the foregoing type it wil be understood at 
fonce that some types of response listed in Table 4 yield more 
readily than ethers to a tripartite division and that the subjective 
clement can never be entizely eliminated. For these seasons one 
‘aah wlusaye beep in mind the cweubncears tmbcrent inthis mothod 
1 the rents ro appa art ing consider 
1g were recorded om animals placed in three standard 
siatoas om to coneraive ays: The endiins or statins 
‘were a8 follows: 
‘Situation Ms ¢-—Ceptarog and removing the rt feos the hone age 


Doig Bini woe hand for =z emotes whl be wa iapeced for ent 
‘marks teramest of body, wtntion 

‘Stnliy No. 2-—Placing the ana onthe patio of «spring balance 
for neehing: easing the band mite Be wae weighed: Pking Him up and 
‘atin leasog ir moments ov waves of heres oth, Flee UY 
Tenmedtase mesotuee, ooteg bi agers 2 dare for the Band wn the 
viper of his ents to ena; haling him ty the rot of the tal with ne 
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plete freer on the Sone of sl aclu appwonimatsly gx fet in 
‘Gimeno ‘There be was alowed to ren without outbadee (3 
Dronmately yo minutes, after which he was eet ore and held in and a 
lied om te wereen of Bardeare ceth a in ituation sor an lenperibon 
TEs from +t utes 

‘These three situations, crude though they may be, clit fn a 
roure of less systematic way the types of Behavior which cls 
‘tdinarily display in connection with routine laboratory exper 
mentation. Posalbly diferent situations, howover, might have 
brought out more clearly certain other latent differences etween, 
he wilder and the tamer strains. To illsteate, escape from the 
hhome cage on the part of an unkandlei! albino and a wild animal 
ill ncaty always reveal striking differences in. their hisling 
endencien resistance to recapture, olfensive savageneat when 
comerad, and defensive savagencss when rccaphured and held i 
hand 

Ratings on al ofthe animals hercin discassed. cxeupt the group) 
of fullswild animals caught im a nearby Uasement, were made 
‘when The animals were Between 3 and ¢ months of age. No pre 
liminary handling except removing the young at weaning time 
from the mother’s cage, marking their ears. and! transferring 
her to a larger home eage preceded the beginning of the rating 
‘experiment, Food was put into the cagce without touching ot 
disturbing (ie animal, and cages were cleaned without removing 
them. Inshore, all animals of this experiment rearvd ia the 
lnboratory were practically unhandled up t0 the day of the first 
ratio 

‘Animols—The animal groupa embraced the following types, 
slasified from the standpoint of hereditary stenina: (1). wild 
anieaal (rapped im a basement near a large hospital and within a 
residential district of Chicago, (2) wild brown rats descending 
‘rom these trazped animals and reared inthe laboratory, (3) fist- 
‘feheration crosses between the trapped animals and tam albinos, 
(4) crosses between the halC- breeds and albino rats, (5) yellow: 
hooded animals, and (6) pure albino rats derived from the 
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colony. In exch group the number of mates and females waa 
approsimatcly equal, although pains were not taken to make the 
ppumber af each sex dential 

Duta on ratings—Taking «5 an animal's behevior score the 
sm ofa ratings assigned tothe items of Table «fora given day, 
‘we have obtained data by which comparisons of the wildness abd, 
savageness nf the dierent strains might be made, Group A is, 
the pure al 
buen in use a 
‘comsstno all of the quarter wil, massed without regard for coat 
color. Group DEFY is made up of the hall-beeeds, and Group G. 
he full-blood wilds reared in the laboratory. 

Percentage of total score derived from +ach tem —AL the outset 
it may beof interest to know whet percentage of the total score for 
the ronday prio of rating was derivel from each of the [ems on 
which ratings ware given. ‘This is shown in Table g. tn the cal 
tumns at the right will be found the total percentage of the score 
that Js base) om behavior indicating wildness, and Whevtive that 
Incleating savageness. It will be seen that theres gradoat But 
slight ohifting of the magnitule of the perceatage denoting wld- 

toward that indicating savagoness through the groups A. T, 
Cand DEF. Between groups DEF and G, however, the shift is 
large and in a sense abcupt. This is due to the relatively great 

wercase in tho teyees recevent hy the wild animale un the items 
“biting,” “opening of the mouth,” ane “laying back ears.” 





















MvAN RATING SCORES FOR SITUATIONS NO, 1 AND NO. 5 
In Figure + we have graphically represented the mean scotes 





albinos occupy the lowest position on the scale and the Jull-ilds 
‘occupy the highest position. The hallebreeds fall between these 
‘ettremes. Only slightly higher than the albinos are the quarter- 
Toe dally nerge eatin or gvege E and Fare sepeingmuble St ach ot 
the tre situs ar tht of fll cay aight iow On eer te. Th 
‘reorieane uci peat oarase sag speralcomiterien bile 
(aund betecon strn of ie conponts rap DEF ned uty her grep ted tke 
‘whe they stew ene-ptu,ethegenpe Far everday 
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‘wilds and the yellow-oods, and much everapping between indi- 
vidual scores of these three groups ix found. On successive days 
each group recelved a loner score, whieh, if our deductions are 
correct, roughly indicates the relative tamseability of these straina, 
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handled as we have stated above. Especially noteworthy is the 
(great drop of the groups on the second day, Many of the albinos 
might have been bandied safely by any experienced worker after 
the fret day without the protection of gloves. Although the came 
could be sald for the yellow hoods and the quarter-wilis also, 1¢ 
[a8 not true of elther the fullwilds or the half-brecds 
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In Table 6, the mean scores mate by groups A, I, C, DEF, and 
G on days 1-10 are given for situation No. x, The albinos re- 
ccived the lowest mean ratings, ox the whole; but the ratings of 
‘group I exceed thers by only small and, for the most part, non- 
siaiicant amounts (see Table 7). The ratings ofthe yellow hoods 
are consistently higher than those of the albinos or the quarter 
Deeeds, All diferences between groups A and C except those of 
‘the ira, third, sixth, and ninth days sugges watistcal sigiGeance 





FAME? 







(Fable 7), Between groups C and I, however, the differences are 
luiguilicant except on trials 7-10, inclusive. ‘Theve difecences on 
‘he last days probably indicate that the taming process proceeded 
‘more rapidly in the quartec-brends than in the yellaw-booded 
‘animale, Hall-breesia DEP received much higher ratings o7 the 
whole than either A, I, ar C. With only a few exceptions, the 
dally diferences arc statistically significant. Diferences between 
the full-wild and the hall-breeds are even greater that thote be> 
‘tween the half-breeds and the albinos, and on all but the tenth 
day the diferences are statistically signiscant 

"The mean scores for situation No. 2 bring eut approximately 
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the aume group diferences already discussed in connection with 
the dats of situation No. 1; beace, to avoid unnecessary printing 
of tabular material, these date will be omitted. The means ‘or 
etch group are dightly lower in this Situation than those for situe 
ition No. 1, but the decine from day to day has approrimatcly 





0, gj the numerical data on which they are based are given 
‘Table'8, Tr may be soon that in this, aa compared with situation 
‘No.1, the means beve dropped perceptibly for exch of the groups, 
yet the same relative relationships for the more widely separated 
‘oupa persist. Differences between ihe albinos, quarter breeds, 
‘and yellow-hoods are saall, incousistent, und. almout without ex- 
ception, nom-signiticant (see Table 9). Qa the other hand, the 
Aifferences between these three relatively gentle groups and the 
Full- acd balt-wild anizols are fairy large and statistically vig- 
‘ifcant, ax shown by Ue data of Table 9. Likewise, the acores of 
he full eilds are significantly leryer then thote For Uhe had-will 
‘These data strongly waggest that the foregoing diflerences in 
wildness and savageness measured by this rating scheme have & 
Ihereditary foundation, rather than that they are conditioned by 
dissimilar environments Ax we have previously stated, the 
‘reatment ofall Uhe animals was intentionally smlas with respect 
to feeding, housing, and avoidance of apecial taming factors of 
‘the surroundings, such as tactual costact with man; hence, those 
aspects vf the environment were not conducive to producing dis- 
similarities, Excepting the full-wilds ell mothers were sufficiently 
‘tame and gentle fr routine animal experimentation jand altbough 
we cannot deny the postbility of fll-wild mothers conditioning, 
their young for the trails of wildness and savagencss during the 
iursing period, we do have some evidence to show that full-wild 
young, when reared by albize mothers from birth, yield rating, 
stewie rather 
























‘ot wilder or more savage than other albinos reared in the wsual 
way. Corroborating this point is the finding of King and Donald- 
yon (2929), who placed the fall-w2d young with tame albino 
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-mothersin order to pravent theic being killed. These frst genera- 
Gon young, although somewhat wore tamesble than thelr 
trapped parents, were, nevertheless, much wilder than albinos 
similarly reared. 

"The daily drop in mean scores for situations No. « and No. 30m 
te consceutive days, and likewise the drop in situation No, 3 #5 














Du ve @ 








compared with situation No. 1, roughly indicates the tameability 
‘of thane stcainy of rats. The graplts of Figure « may be considered 
ceude “taming” curves. That they arc crude, however, must not 
be overlooked, because it is probable that the reduction of wild 
eas und savayeness for the three situations.of Uhis experiment are 
not perfectly carrlated with reduction for all ife-situstions; fu 
thermore, the strength of the subjective clements in the rat 
scores cannot be determined. 








‘The standard deviations of the distributions of ratings for each 
s7oup in situatian No. 1 on each of the 20 days are given in 
‘Table 10. With respect to variability of scores about the means, 
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(groups A and Tare slightly les variable than groups C, DEP, and 
Grom the whote. Group C does not differ sgniseantly from the 
baitbreeds, but on certain days it difters significantly from the 
Sull-wilds; and all diftcrences, wth the exception of those for the 
frst day, are im the same ciroction (see Table 11). With the ex- 
ception of days s, 2. 5, and 6, group DEF difere significantly 
from group G, the ful-widn as abou by the data of Table 























dn Table 22 are given the standard deviations of the distrib 
tions for each group In stuation Ko. 3 00 each of the 30 days. 
Diiferences between the sigs of groups A and Tareinsigniican 
‘and inconstant as to direction (se Table 13). Between groups A 
fd € the diflerences are suggestive of significance on the fist 
third of the rating period but not thereafter. Ae compared with 
soups DEF and (, group A is les variable; on the whole and 
‘encrally speaking. the didercoces either are significant or #5- 
[estive of statistical signifcance. What we bave just suid for 
group A may be repeated In the main for group 1 a8 corapared 
‘with the other groups. Dilferences between the variabilty. of 
(Group C and that of tisher DEF or G are in the sume direction 
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Dut, for the most part, not statistically significant in the early 





‘approach statistical significance (Table #3). Here, again, we have 
{the influence of the taming factor playing its differentiating role. 
‘Some of the balf-breeds and the (all-wilds did not tame as rapidly. 
as the majority of yellow-hoods; hence, variability in the group of 
full-wilds way not decreased a8 rapidly es in the yellow hoods 
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‘The hall-breeds are consistently less variable than the foll-wil 
troup on situation No. 3, but the probable errors are so barge that 
‘tly on a few days ip satintical significance found (ace Table +3). 








OvERLATPING oF GROUPS 

eo illustrate the amount of overtapping of the various groups, 
the frequency polygons shown in Figure 2 have been made Fors 
the (otal cores forthe ro days’ eating on situations No. and 
No. 3, It may be seen that ze is almost a0 ovedapping be- 
tween the three groups—albines, quarterbreeds, and yellow. 
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‘occupied by the hal-breeds which overlap the 
three groups, A, I, and C, and likewise the fll-wilds, grup G. 





‘Ye. Comparable frauen plsenan Setting the overpass 


Jn Figure are givem the mcan ratings for the quarter broods 
accontng to coat colar. There were +4 the albinor~4 browns, 
{6 blacks, and 5 hooded animals. Obvioully, the number in each 
Aroup is entirely oo small for anything but the most tentative 
suggestions concerning the relationship between coat color and 
the tras wildnexs and savageness; yet, since the mean rating of 
teach group fluctuates only very litte from the average forall of 
‘he quarter-breeds, the data are worthy of consideration. Cleary, 
those of the browns, the blacks, and the hooded animals do not 
rise to the level of the brown half-breeds or the fll-wilds (see 
Fipuce 4). Taeit behavior was in keeping with the bypothesia 
that they, as a. group. inherited less of those temperamental 
caalts expressed in wildness and savagences than was joberited by 
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‘cir halisbreed sies; also, t suggests that cost color isnot linked 
‘with the tenpermmenta} traits in question. 

By throwing togethe: all of the quarter-breeds with pigmented 
‘coats, the number of case is equal to that of the albinos. Means, 
and sigmas for the pigmented and albino are given in Table 74 
and the means are plotted in Figure 3. The significance of the 
dliferences between these means and sigmas are indicated th 
‘Table 15, Differences between means of these groups are smal, 





i 
i 


RATING SCORE 
nis 





ol ol 
2. 
scxceSsie “oars ©  * 
Fra g-Mee oma heuer ted ne: 


inconstant as to direction, and, for the mast part, statistically in- 
sigaieant. ‘Thus, for the quarter-breeds, there is nothing to sug 
ast tbat savageness and wildness are linked with coat color. 

‘A more satisfactory approach to this problem might have been 
‘one in which promiscuous interbreeding of the half-breeda wan 
‘permitted for the purpose of producing an F, generation with 
difterences in coat color. Since wildness and savageness are more 
pronounced in half-breeds than in quarter breeds, the rating wale 
‘could be employed more accurately with them because ane ie not 
constantly dealing with che mild manifestations of the traits in 
question. Our original plan called for an extensive experiment of 
this kind, but unexpected delay in securing our original stock of 
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bale breeds and the desirability of using all obtained in our rating. 
test, concealment text, and maze experiment made it impossible 
to curry through this plan io the time at our dispoul 


Tame is 





In only one group, Ube balrends, t& the mumber fase 
sufficient to warrant our making comparizons of the ratings of 
males and females. Table 16 gees the means and the standard 
Aleviations of the tating sores for the tay sence of hall-breols 
1 will be seen that, for the most part, difcrenccs in means are 
smal, inconstant as to diccion (oun the fire tothe tenth day 
Of rating, and tathateally tnagnigeant (vee Tale 17). As (0 
‘aridity, the differences are likewise small, varabl: ast dies” 
ton, and, for the most par, non-dgnifcant. Hence, the concld- 
on mont eoodatent with the data at Ried woul be tothe effect 
{hat mate and female Bal-beeotsdipiay about the same degree 
‘of wildness and uavagences in the rating tuations employed In 
{his experiment. Our tentative condution colncic with that of 
Yerkes for hs Fs generaion, Dut not with Unt forthe Fy genera: 
tian of hybrids 





Group H, to which we bave not referred hitherto in this tection, 
fs a umall group of ad wild animals which were rated about 6 
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months after their capture. During the half-year of captivity 
ary were bandled (with gloves} a great deal in connection with 
the repeated examination of females for pregnancy, transference 
from one to anotbet breeding cage, and special experiments re- 
iting that they be removed temporarily from the home cage 
At the outeet al of them were exceedingly wild, savage, and 
dangerous to handle even with heavy gloves; but gradually they 
bbeeame mere and more tractable with mucceasive monthe of exp 


TABLE 




















tivity, None of them, however, ever displayed in the presence of 
the experimenter that typical freedom of movement in the home 
‘age which ane ordinarily finds In albiuo breeding stock. All 
‘would immediately scurry fora hiding place f pat down upon the 
Boor 

‘The curve for group H given in Figure « illustrates their status 
of wildness and savageness alter 6 months of taming as compared 
with that of the other younger groups which had scarcely been 
IRandled at all pri to the time their rating began. Their rating 
fon situation No. ¢ was about (he same on the rst day as that of 
the albinos and somewhat lower than that of the other groups 
In situation No, 5, however, thelr mean starts much higher tran, 
‘that of the albinos, the diderence arising rom a greater resistence 
1 recapture offered by the wild animala. After the fist day there 
‘as only alight decline fn the curve of the wild but » sharp and 
cconsiatent fall in that of the albinos. Laboratory-bred wild stock 
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tlosely approximate, sfter 10 consecutive days of rating, that 
level reached by (rapped wild animale in Ube course of 6 months 
of cage confinement and unsystematic handling. 


‘The chief conclusions reached in the foregoing rating experi- 
manta are as follows: 

‘Untamed albino rate of the Wistar stock are slightly Jean 
wild and savage than quartet-broeds (albino X hall-beeeta) and 
yellow-boods of the stock colony when rated at the age of ap- 

tely 3-4 months. Theee three groups in tur, are notably. 
‘and savage than hal-breeds (albino X wild) or falild 
‘when all ate reared under similar conditions. Hull-wils receive 
higher ratings than the half-breeds 

erences in variability of rating scores for the groups 
studied are relatively seal, On the whole, bowever, the alblnes 
and quarter-breeds were the less variable. Probably, fal-wilds 
fre the most variable. 

‘3. There is litle overlapping between rating sontes of the fall. 
‘wilds and the three groups: albinos, quarter breeds, and yellow 
hhoods. The hall-breeds occupy am intermediate position, 

“4. Within the quarter-breed group the data, 100 few in nuraber 
for any generalization, indicate taat coat colors are associated 
‘with varying degrees of wildness and avageness, rather than, 
that there ina genetic linkage of the factore underlying har pig- 
ment and these temperamental traits. 

'. No substantial vex diference was found in the wildness and 
savagenens of the half-beeeds. The nurober of eases in the other 
‘groups was inadequate for statistical analysis on this point, but 
{in inapection of the data revealed ne trend in favor of one or the 
other sex. 

6, Differences in the trait of wildness and savageness were 
clearly displayed by our hall-breeds and full-wilds as compared 
with the albinos, quarter-breeds, and yellow-hoods prior (0 the 
age of 20 days, This fact, together with (hat of the persistent 
difteence thown in later life, strongly suggests that the differ- 
fences crise (rom hereditary sather than envitonmental factors, 

















DOMINANCE OF THE HIDING TENDENCY 
OVER HUNGER 


‘One of the outstanding characteristics of captured wild rats is 
their tendency to crouch agsinst the walls of their cages or to 
seek cover when opportunity for concealment isofered. Aithough 
this tendency may be noted sometimes in the stock colony of al- 
bine rats, seidom sit manifested to the same degree as that found 
in trapped, wild stock or theit progeny. Ia ender to obtain a com- 
parable basis of contrasting the wild, the albinos, and the mixed 
teaing as to che strength of their hiding tendency, a simple exe 
‘perimental dtuation was devised. In this a hungry animal might 
cither appease his appetite by running from « starting-box to a 
‘ood box via a concealment chamber. or he raight concaal himsatt 
Inside ths charnber. Ina sense, the hunger motive i pitted herein 
Against the concealment motive, 

{In Figure 4 the apparatus ie lustrated. ‘The starting and goal 
bores are made of wood and hardware cloth. ‘The labyeinth oon- 
tists of black sovepipe. A door (D,! ia placed at the entrance and 
‘can be eloted as soon as the animal enters the stovepipe. Also, a 
‘door (22) in the goal tox is so placed that, when it fs hosed, the 
animal cannot re-enter the stovepipe alter he bas passed into the 
rain chamber of the food bos. Immediately in front of the food 
receptacle (F) there is a small pedal (P) on which the rat must 
‘tread as he moves out ta the food conteiner. By deprossing the 
ppsal, an electrical contact is made which activates a door buzzer. 
‘The tatter signifies to the experimenter that the animal has com- 
pleted the circuit, whereupon he closes door 2 and traps the 
‘animal in the food box. There are no tricks to be mastered in 
this problem, and in no appropriate sense of the term may it be 
‘considered a maze experiment. Any animal which proceeds cau 
tonaly but continuously, as does the tame albino, will odinarily 
complete ita first crit in from je to 60 seconds; and a rat 
ranning without any inbsbitions may resch the foot in 3 to 5 
seconds. 











* 


WILDNESS AND SAVAGENESS IN RATS 57 


‘Asa rule, ne food was given the animals for « period of 48 hours 
prior to the frat (ria! on the concesiment experiment. Thus, 
hunger motivation was always at a high pitch. Group E, a3 pre 
viously stated, also underwent a weight reduction (approsimately 
0 per cent) during the previous 30 days while an the 7ating 
experiment im order that they might be brought to a state of 
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‘chronic inanition before the begining of the present tenia. Ifthe. 
‘animal {nled to complete the circuit within 40 minutee, he test 
‘as considered a fallure for that day and ne food wae given 


"The animal groups of this experiment are the same as thote we 
have previously discussed in the rating section, with two excep- 
ons. Group H is composed of #8 yallow-hooded animals which, 
although not handled as required in the rating scheme, were 
fondled a few seconds daily In their home cages for about 2 weeks 
before Uhe alovepipe experiment began. On the whole, they ap 
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rating experiment and 20 additional albinos which were regularly 
Ibandled as was group Bin uheir home cages for approximately 2 
weeks peor to this experiment. The data for these 20 Individuls 
were 30 alslar to thous of the rated albinos that the two groups 
were combined to simplify graphical illustration, tabulations, and 
discussions of results, Group P is a normal gaoup of hal-breeda; 
‘roup E, the chronic inanition group, while on this test series wat 
subjected to a degree of weight reduction similar to that of the 
other groups: group F was blind. Since the special conditions i+ 
ppoted upon the half-breeds brought dilferent results, the groups, 
-nust be considered separately. Group tismade up of the quarter 
breeds, combined without respect for color. Group G consists of, 
the faliewle. 


In Figure is graphically represeated the percentage ef indi- 
viduals in esch group that sounded the buzzcr within « minute 
from the time they left the starting box. On (he right side of the 
figure is given the percentage of cases pessing over the platform 
‘0 eeach the food at the other end of the box. The number of 
cases sounding the buzzer is usually greater than the number 
{ving on to reach the food. Some individuals, particularly in the 
‘early tsals, darted back into the stowepipe immediately upon de~ 
resting the platform that sounded the buzzer. Figure 6 repre~ 
‘sents the percentage of cases falling 10 come into the food box in 

6 minutes. 

{Ut may be observed that about 6s per cent of the albinos wound 
ced the husser and reached the lood within the first minute of 
teal x. Thereafter, shout 9s per cent of tbe canct did the same 
within’: minute. Next to the albigo group are the quarter-breed 
and half-breeds, group E. From he yellow hooded enimals two 
kinds of results were obtained. Many individuals of group 
fondled daily for 2 weeks prior to this experiment, were very un- 
‘willing to come out a the early trials, but they improved steady 
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Jn this respect from day to day; their percentage score closely re 
sembles that of the hall-breeds, group D. Both were reluctant to 
appear until they had been deprived of food for « few days. 
Group C, the yellow hoods which had been in the rating experi- 
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ment, had a stronger hiding tendency than group B, the yellow: 
hoods which had been handled acd fondied in the bome cage (oF 
about 2 mocks, Group Eis particularly interesting because it 

‘strong hunger motivation will prevail over 
ing Lendency. Starting high, as compared to other 
Inaltbreeds, ite percentage of individuals coming around in the 
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first minutes ofthe experinaent rapidly locteased from text to text, 





without vision, Not being able to sce the experimenter who stood 
‘Quietly in the eoom near the site of the apparatus, thexe animals, 
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{eroup, came around oo the frst trial about as the albinos i. 
Like the athery, they were teanped in the food Inve alter (he frst 
circuit, and eventually caught by the experimenter. Thie oxpori- 
ence produced a diferent effect ypon them than it did on the 
albinos, as is shown by the drop af their curve for the next days 
‘and by the increase in the percentage of anieaals that did not 
‘come around at all in the ro-minute interval. Food deprivation, 
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for failures, however, resulted in the hunger facloc dominating 
‘the hiding tendency once more, tbus increasing the percentage of 
individuals coming around for food. Why, we may ask, did 
‘group F not stay in hiding to the sama extent as group D, hich 
they closely rexemble us Co state of nutrition? In my opinion the 
fferentiating factor is largely that of vision, When the hungry 
animals of group D came around to the laod box where they were 
exposed to the view of the experimenter, their timidity incrensed 
sufficiently to overcome hunger motivation, with the cesult that 
they turned back into tbe tube ar stopped just at the entrance 
the ford tor, where they might avoid being trapped or could dart 
Quickly out of aight and reach of the experimenter. The blnd 
animals, however, diel not have unis visual faetor of counter 
motivation working against hunger. Once they came into 
food compartment, the door was immediately dropped behind 
‘hem, 90 tbat escape was impossitte 

‘Moat reluctant of all to come around was the fullild group, 
Not being fed during the frst days, because of failures, many of 
‘them became even more acutely in need of food then the wnimala 
‘of group E. AR the figure suggests 8 emall perce tage of the wild 
animals eventually began (0 come around regularly within the 
first minute of time; others. however, did) net come around 
Angle time during the whole sowmlinute Period on any of the 19 
days. In them he concealment tendency was undoubtedly 
tteonger than that of either of the other groups tested. 














A cage response that is tundamentally like that of the conceal- 
_ment response described in the foregoing experiment may be ob- 
tceved at any time In ttappert wild rats for many months after 
‘their confinement, and likewise is frequently displayed by half- 
breeds. full-wilds eared in the laboratory. This isthe tendency 
to press the bodly apainet (he wall af the cage and, by counter- 
ressureso the body.to resist being disladged therefrom. We bave 
exerted’ presaures Lo move these trapped wid animale by means 
‘of an aesthesiometer with an especially prepared Blunt end. Usu- 
ally a pressuce in excess of soo grants was required to move an. 
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animal weighing no more than 386 grams. Wild rts, a a rule 
‘ill remain immobile when pricked ar probed with « essecting 
needle, once they have firmly locked themselves against a cage 
wall. Merely touch an albiao, on the other hand, and it moves 
‘away at once oF tums to bite atthe instrument. Although balf- 
‘breeds and full-wild animals reared in the laboratory displayed 
‘auch leas ofthis cage-hiding tendency than the trapped wild ones, 
the strength and the prevalency of this tendency, nevertheless, 
‘was sill much greater than that of the albioos. 

‘An albino escaping from the home cae may be captured. a8 a 
rule, with but little ert; not so with the Bail-broeds and the 
{utl-wilds unless the latter have undergone a considerable amount 
of taming. They scury at once for a place of concealment and 
will seldom be found loitering about or sitting upon the home 
cage, as are the albinos. Hf wild stock exeapes from the home cage 
in w rat-proof room, one may profitably begin his search to re- 
claica them by exarsining desk drawers, cupboards, niches in the 
wall, or crevices behiod radiators, ete. In general, I believe we 
ray say that the greater strength of this concealment tendem 
wild stock, as brought out by the stovepipe experiment, typi 
the stronger manifestation of this tendency in lifesituations, 





sooeaay o” nescite 

1. When ranked acording to the ascending order of strength of 
the hiding Cendency, as measire by the concealment test, OOF 
troupe stand as follows: albinos, quarter-breeds, yellow-bord 
aod hal breeds, and ful-wids 

2 The degree of unger required (0 dinplce the concsalment 
tendency roughly varies with the laters etzength 

‘3 Ttwould seem that the stranger manifestation ofthe hid- 

endency by fall-ilds 28 compared with the domestic 

alhinos corresponds fairly well with their stronger manifestation 
of this tendency in che fre sate 








‘MAZE-LEARNING 
In onder to determine the influence of timidity and wildness 

‘upon maze performances, the groups of the foregoing expesiments 

‘were given maze-training under typical Iaboratary conditions, 


APPARATUS AND METHOD 


‘A maze of sinple design extensively used by Lashley and bis 
students was employed in this experiment (see Figure 2). The 
tuts are alternately leit and right; and since doors do not 
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intervene between the points of entrance and exit, retracing ad 
Tibitum is permitted. Typically, a fair degree of mastery may be 
attained by tame animals within 8 to 1 teas, 

Each animal received 5 trials per day with an interim of ap- 
proximately 20 minutes intervening between trials in which the 
animal remained in his bome cage. Only a nibble of food was 
permitted after the fst and second trials, and the day's ration 
followed trial 3. Under this condition animale are ective and 
persistent in their atterpis to solve the maze, except when 
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timidity and the hiding tendency dominate all others. Very timid 
fand wild animals ordinarily refuse to run the maze stall 

"That hunger motivation sas unequal for some of the groups 
and for individuals within exch group is almost certain. The full- 
‘wilds (group G) bad already undergone acute and chronic inani- 
‘Hom in connection with the stovepipe experiment because many 
of them refused to Icave the concealment passage (6 ebtain food; 
Sizlasly and for the same reason, many of the hall-breeds and 
‘yellow-hoods failed to carn their daily food rewant. The albines 
‘on the olber band, ith few exceptions, ebtained (eit food n+ 
ward each day. Hence, even though the daily ration issucd to the 
albinos was restricted in arvount, the (otal reeived during v0 day 
‘preceding the maze experiment was unquestionbly greater than 
that of the other groups. ‘This uncertainty concerning the equal 
iay of hunger motivation requires us to exercise due eaution in 
interpreting small dierences in group performances. Kor in: 
stance, a small difference should not, without ether substantiating, 
evidence, be attribute w differences im the hereditary Vavke 
{rounds of the animals in question. since previous experience 
Inds us to expect significant group differences in roaze perform- 
ancee even though only alight differences in motivation exivt 
‘Stone, 1929) 














ANDeAts: 

‘All groups of this experiment had been given 1 triale (+ pet 
ay) en the stovepipe experiment. Also all except 20 of the al 
Dino group Aa and all of group B hdl received the vay rating, 
tests (see page x5). Thus, handling suliced to reluce the factors 
fof wildness and savageness in all of the groups, and restricted 
feeding in connection with the stovepipe experiment laid an ex 
cellent foundation for strong bunger motivation while they sere 
‘on the maze 














‘Time and error scores have been tecocded for cach animal 
‘Ancrror consists of any entrance into blind alley (see Figure 7), 
‘whether the animal is oriented toward the goal or backwant 
sward the tarting-bos. The last trial preceding 20 errorless runs 
‘arbitrarily ken as the numberof trials denoting mazemastery. 








WILDNESS AND SAVAGENESS IN RATS 45, 


Experiments with the trapped wild stock which bad been 
handled iregularly during the previous s or 6 months clearly 
demoustrated their unfitness for maze-training, even though tesl- 
fe under a high degree of hunger motivation. Typically, the aa 
‘mals crouched alongside the alley walls, retraated inta comers 
farthest from the experimenter, and held immobile postures for 
long. periods of time. Although some of them eventually came 
around to get the food, it was done with such a degree of stealth 
and retracing that the results are wholly equivocal from the 
stanvtpoint of indicating ther learaing rate or ability. The fami 
far exploratory (encency was never in evidence. 

Lute different from the trapped wild stock was group 











the 
wild atouk reared in the laboratory and previously handled for 20, 








ys. Theis results have value only in wo far ax they sow the in 
aptitude of sich wiht stock for a twpleal mane experiment, Pe 
naps, Hdl hey been systematically tamed from birth, this would, 
riot have bec the case, a& may be Inferrel from results of an ex 
periment on wild rats performed in the payehologteal aboratonen 
of Stanford University by Drs. Harry Harlow and W. R. Miles 
(in press), Their wild stock, systematically handled from infancy, 
ave quite satisfactory maze performances when tested at the age 
of from 2 to x months 

alf-brevde which had been sabjected to only a smal! amount 
‘of preliminary tamlag gave eesults almost identical with those 
loscribed above. Hither they refused to run the maze at all or at 
best crept along stealthily through the alleys, ever ready to dar 
1ither and thither upon the slightest movement ofthe experienents 
cx, Following ther list experience of being caught in the food 
box, they hesitated long before entering again. Obviously, these 
animals cenmot he successfely employed in maze tests without 
more taming than anc is accustomed to give to albinos of the 
Wistar stock A few of the yellow -hoots, not systematically 
handled of tamed, displayed ip similar manner this hiding and 
avoidance tendency to such an extent thet thelr maze scores 
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could not be used. There is ne doubt but that within che yellow- 
‘hooded strain many more animals wll be found possessing sto". 
avoidance and hiding tendencies than in the Wistar albinos. 

‘As stated above, group G, which bas the mystematic taming 
‘associated with the rating and stovepipe experiments, refuted (0 
run Che maze, with few exceptions; hence, their results are of no 
value for the group compariton we shall make below, All other 
‘groups having Uaining similar to that of group G were success 
(ally trained on the maze. ‘Their reulte may be compared on the 
basis uf (ials to lear, ervor score, ad time scores, 
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‘Table 18 gives the means and the standard deviations of the 
distributions of tcals to leazo, according to ovr criterion of mas- 
tery. Aa will be seen, the albinos and the yellow hoods required 
more tals Cham the quartar-beeeds and the half-broede. ‘The al- 
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‘ings were likewige much more variable then cither of the other 
‘groups. Data on the significance of diflesences between the mocans, 
and standard deviations are given io Table 19. Tt may be seen 
Uat differences between groups A, B, and C ure very unreliable, 
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Likewise, thote between the yellow-hooded group C, and the 
Quester-breed I, and the half-breeds D, E, and F aze unzeliable. 
But the means of albino group A and yellow-boods B differ si 
nificantly trom the means of the quarter-beeeds and the half- 
breeds D and E. As to standard deviations, only group A diflers 
significantly from the majority of the other groups. 

(Of special interest fs the similarity of results for the blind 
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‘group, F. and the oormal groups, D and E. In this, asin other 
‘ooent experiments supervised By the author, blindness gives rise 
to bitte handicap to the majority of the group (cf. Weaver and 
Stone, 1928, and Lindley, 950). The group score is not signif 








Figure § tlustrates the mean number of errors matte hy euch 
group on the first 10 trials. Although all animals were run tm 
‘than to tials before satistying tbe criterion of lea 
rmean-error curves are so similar thereafter that not 
bby graphing them. In the upper right-band cornet of the figure 
‘the last half of the curve was repeated on « larger see, in order 
that an exact plotting of Individual graphs coukl be made. 

‘The surprising featute of these results is the excelent per- 
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ormances of the bali-breeds. Stroag hunger motivation and the 
taming effects of previous experiments have made tsase animals 
as tractable and educable as any othes group we have employed 
onthismaze. Asmight beexpectsl, goup E, which waslo a more 
acute state of chronic inanition than either of the others, made 
more rap progress during thevacy tials than either ofthe others, 
tap B, which wae nat handled in the rating experiment but 
whieh was fondled in The bome cage, sol particular interest also, 
Is performance was inferior to that of the others, just a2 i¢ was 
Snferinr a the others in the concealment experiment. This appears 
to result primarily rom the inferior records of a few animale 
‘which retraced » great deal and hesitated in coming a1ound to the 
foo box. In oar opinion, these animals knew the maze very well 
after the test 2or 3 trials but were reluctant to enter the food box. 
where eventually they xeoulel be caught. With a more acute degree 
‘of hunger, peobaldy they would have cut down their mean seore 
to the level of the other yellow-hoods, group C. "The mewn curve 
‘uf group F bli) i seomesehat higher chan tha of the other alt: 
breeds on trials 2, 4.anut ¢ This is due to the exceptionally poor 
record of one animal tn total of 24. $5. a300 18 errorson tril §, 4, 
fad. ecapeetively), Vet, as a matter of kact, the mean tion 
ff ertors of this group doce oot difersigniticantly from that of 
Dork. 

Figure 9 illustrates the mean scores of the quarter-breeds dis 
tribute aa to coat color. The diferences are smnall and are proba- 
bly at all points of the curves insignificant. Albinos of group fin 
cntrart with those of group A. do approximately as well as do 
ithet of the half-breed groups. This evidence may be taken at 
supporting the hypothesis that group A, the Wistar albines, was 
not sufciently motivated te bring out ils true ability. Adequate 
proof of this hypothesis, however, ie lacking. In Table 28 will 
bbe found the mean numbers of errors and the standard deviations 
‘8 the error scores for each group. Here, as usual, there is a fair 
degree of correlation between total error scores arid the triale (0 
leatn, For the hait-brecds this correlation coeffident (Pearson) 
is06s5=006. 

“Table 20 


























cates what differences between group means ere 
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statistically significant. Groupe A, B, and C differ significantly 
Irom the quarter-breeds I, and the hall-hreeds D and F. Also, 
group F is signiécantly dierent from I. As to standard devia- 
{ions af the distributions it may be noted thal groups A, B, and C. 
differ signiscantly from the ball-breads D and E, but not signif 
cantly among themselves, 
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So far as we can determine, our knawiedge concerning the fac- 
toss underlying the foregoing small differences in total errors 

Inadequate te account satisfactorily for them. One may say that 
the groups are too smal for rigid statistical analyses of the relic 
Ability of differences;that motivation may ave varied from group 
to group, since at best our methods of keeping this factor con- 
‘tant are stil only rule-of-thurab procedures; that wild srains or 
(heir nent relatives may actually possess greater native learning 
ability; and that the balance of conficting motives in albinos, 
bbat-brerds, and what nots, may leave « substantial difference in 
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the net effective motivation for maze-learing, Which, if sither, 
of these supposisiona is responsible for the diferences obtained 
‘cannot be delermined from the information at han 


Figure ve shows the time curves of the various group. For the 
most part, differences are relatively amall; yet certain ones are 
deserving of comment. Group B contained some animals which, 
‘because of thelr Umidlty, hesitated to enter the food box: hence, 
the group mean was particularly high on certain tials, The stime 
‘was true for group C and F on insls 5-6, inclusive. Although the 
animals apparently knew te correct pathway (o the goal ss well 
fs the other, they releed to enter the fcod bos, where they, 
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might be captured by the experimenter. A high degree of hunger 
‘motivation should overcome this (actor to w marked degree, but 
the degree required varies with particular animals. In this series of 
‘experiqvents our full-wid enimals proved to beso intractable that 
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parable with cither of the other groups berein studied. Of par~ 
‘Sear interest isthe low level of tine scores reached by the blind 
‘toup, F. Alter the sixth (eal their mem time score was 30 
Similar to that of the best of the others that in Figure 20 the eye 
‘cannot separate it from them. 
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‘As shown by Figute tz, the quarter-breods exhibited no 
sucked Gissimilacily in Gime ceores Guring the frst 35 trials 





7 8 aS 
TRIALS 
24. —Meastioeme of th rer tens tibet wo an, 


1, Trapped wild rats that ad boon haried irregularly for 
approximately 6 months could not be induced te nun the maze 
for the usual food reward. Likewise, wild stock bred in the 








tested at the age of 4 months. Eatlier or more prolonged ming. 
probably would have overcome thir conflicting tendencies, 
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2. Haltbreeds, quarter-breeds, and yellow-hoods, 4 months of 
age and previously handied for 20 days. performed on the maze 
in a manner quite equal to that of the Wistar albinos, 

‘3: Halfcbrerds and quarter-breeds mastered the maze in some. 
what fewer triale and with fewer erors than the albinos and 
Yyellow-hooded groups. whose previous pertinent experience was 
similar to their own. ‘No artequate explanation ofthis result could 
he given, 

«4: The maze performances of quarter-breeds was very similar, 
Irrespective of coat color. 

'. Blindness proved to be no alice to maze-leaming in 
‘one group of half-beeeds as compared! with a normal group, Theit 
records surpass those of the albinos ane! yellow -hoods. 

6, Although timidity and witness in rats may give equivocal 
learning, data if not overcome by taming. the cexulte of this © 
periment soqgest that thete tendencies may be suficlently allayed 
by systematic handling and strong hunger motivation to insure 
nat failure of obtaining & degree of persistence amd effort in 
cally will und timid rats quite coraparable to that etal 
thle tom domesticated albinos 
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REACTION TENDENCIES RELATING 
‘TO PERSONALITY 
ApuYSIOLOGICAL STUDY OF ANTICIPATION, EXCITABILITY, axeU- 
ERATION, ANSPIATIOS, CONDITIONING, EXTINCTION, AND 
ININDETION IN RELATION TO PERSONALITY DIFPERENCES. 


By Cuesta W. Dargo end Lava L, Hewrr 





‘The attempt to find logical order in the confusing feld of 
personality difereaces has resulted in inmunserable moze or lees 
conflicting cassiicatons and systems. Thete are so many and 
varie that itis hay possible that they can all correspond to 
objective reality. Even the most objective attempts at aseerain- 
ing the “dimensions” or “types” of personality by the analysis of 
‘behavior data of various sorts leave us with « question as to how 
much the work has dealt with Uiflerences which were fundamental 
tnd how much with nonesontils, Even a mathematical factor 
analysis of w series of cate covering as wide a range of human be- 
havior as possible could give only tends, trequencies, and oon- 
sisvncies revealing a logical patter, perhaps, but cfferentnting 
not at all abto which were the incidental and which the paycho- 
logically fundamental consistencies. 

ifort a the clastifeation of personality according to physio 
logical cilerences of various sorts ave been numerous tnd sell 
received. The feeling is too prevalent. however, tht anything 
Physiological must in some manner be fundamental—cven when 
Physiological systems disagree. 

(On the contrary, we are inclined (o agree with those who em: 
phasize the importance ofthe “funcional” factors in human be- 
havior and mishchavioe. if by functional Gey mean thowe com- 
plesitics which ar beyond our present cbservation and analysis. 
Because a psychological trait & not physologcaly measurable, 
(erefore, we do not argue that itis unimportant. Nevertheless, 
wwe feel safe in the assurance thet personality traits which are 
cortelated with diferences in physslogial reaction ore not w= 
import. Tn the quest for fundamental personality diferences 
from which will be eliminated the majority of the noneseentials 
wwe have, therefor, in this study, adopted the plan of selecting 
foom the widely varied data, obtainable by the questionnaire 
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sethod, those items mhich are comelated with measurable phy- 
‘logeal differences, even though those diferences are In many 
caer sal 

Ty this use of physiological measurements we nat only have & 
-meaza of slecing at least some of the imponant personaly 
‘iferencesrevealable by the questionnaire, but the one method of 
testing may serve moce oF las as a criterion ofthe other. Inthe 
case of @ Righ correlation Between the two acts of rewlts, this 
‘would staat in the determination of the validity of both by con- 
{ributing tothe better desnition of those elusive personality di 
ferences which etch of the tests attempts to measure. The re 
sults from one tex procedure might, in such «case. be diagnoatic 
or predictive of those from the other. The correlations bet weet 
‘variables within the two sets of data say even be foo low to be 
of dingpontic or peedictive value, but, nevertbeles, offer valuable 
‘elues, becuse of certain consistencies and interrelationships, as to 
possible factors or unifying principles common to the two types 
‘of measures. In the present chaotic and highly speculative state 
of pernonality investigation. any clues as to an objective and natu- 
‘al organization of prychophysilogical factors may be worthy of 
‘consideration. In ofering the rewits of the present investigation, 
[eis euch a suggestion of a natural and objective organization 
‘of physiological and temperamental variables, rather than the 
achievement of a new predictive or dixgnostic tool, that conat- 
‘tutes the reason for presentation 








‘THE EXPERIMENTAL PROCEDURE 
‘ame questonxAuREs 
‘The questionnaires which were employed in this study were 
the Thurstone Neurotic Inventory (Thursione and Thuratone, 
1930) and the Northwestern Univensty latroverion-Extrover: 
sion Test (Gililtnd and Morgan, 1932). If we grant a lair degree 
of truthfulness and insight on the part of the examinee, these 
«questionnaires afford information concerning a wide range of 
titudes and reactions which may be significant in (be characteriza. 
tion of that complex of human reaction tendencies called "per- 
sonality." We shall, however, shen we use the terms “neurotic” 
and “iotroverson” or "extroversin,” i this 
pepe, imply only the fac that individuals made certain scores on 
the above mentioned questionnsies. 











‘HE PRYSTOLOGICAL TESTS 

‘The laboratory test we have employed was formulated for the 
purpose of eliciting behavior of psychological significance, such 2s 
‘anticipation or anxiety, relief, adaptation to repeated stimuli 
summation of responses to Tepeatcd stimuli, conditioning to ia- 
diferent stimuli, and rate of extinction of the conditioned 1e- 
sponses, These terms are, of course, only general designations of 
the kinds of physiological activity on which information was 
sought, The extent to which the experimental procedure was ef- 
fective in eliciting the kinds of reactions eve designated may best 
be testified by the data on che various measures prevented in the 
following pages. We were interested both in the skeletal and the 
visceral reactions under these conditions, 





1A. PHe rrmarocicat a4coRDS 

‘The records of reaction from which the measurements of these 
variables were determined are itlustrated by Figure r, where are 
reproduced the more important parts of one of the photographic 
records showing markings of the indicators for A, the signal mark. 
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er; B, blood pressure; C, arm movement; D, respiration; and &, 
the galvanic akin mflex. The vertical whitelines are second marks. 
‘An additional index of the intensity and uaiformity of the clec- 
trical stimuli was included in the records of subjects run in the 
latter part ofthe study. 

‘The stimuli employed in this study consisted of verbal warns 
ings of the impending shocks, verbal information canceming, 
periods of rest with no shocks. the cicks of the pendulum ad 
‘Pendulum release (part of the time governing the duration of the 
hocks}, and a standardized electric shock acting on the Mexor 
‘ausele of the thumb, m. fezor palicis brevis, 


“The cletec ahace, 2.1 scand im duration, was adjuted to be 
clther twice the strength of oF Uhe sume strength as the 6o-<ycle 
tetunixing eutent required to draw the Gib toward appenition 
‘wih the palm. By standardieation of the shock fp terns ef this 
motor reaction ofthe subject, we attempted to cbviate a diicaly 
Arising from the inct that quantitatively cqual electrical simul 
‘ier very greatly in efectiveness with deren indivilus. Ta 
{is true whether the impresucd vitege or the amount of current 
Dpisog through the subject be the eriterin, The utleation of 
fhe subject's own motor reaction for standardizing the strength 
of current was for the purpose of kecpiog the mere immediate 
‘emorimotor elects uf eimilation constant, so that variations i 
the reactions under test conditions might with more aanrance by 
attributed to peychological conditions. 

"The strength of the tetanising (lara) current neccieary to 
cifect the dexion of the tbum tthe critical puint was not sh 
tient to be painfal—in fact, the majoity of the subjects were 
retely amused by the involuntary flexion of the member. The 
‘momentary shock of double intematy was jge by the majority 
of the mubjects to be of about the anc fectivences as the con: 
Uinued sifoulus of less strength. Although every subject as 
asked, immediately alter the experiment, whether Uh shocks had 
‘been pain(ul, no one reported this to be true The word " 
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sapcceable” was the term most commonly employed. The antic: 
pation and attendant peychological conditions were generally 
scribed! as more disagreeable than the actual shock. No agri 
‘ant differences appear in the average strengths of shock required, 
by the “neurotic” and “non-neurotic” extremes of the Thuretone 
classification. The extroverts of the Northwestern University 
‘Tost, however, requir! on the average somewhat more ral 
amperes current to produce the standand motor reaction (haa, 
Introverts, Data on this point and a detailed description of the 
Apparatys and proceduce governing the presentation of the elec: 
rica stimuli are given in the Appendix * 








‘The order of events comprising the test is essentially as fol. 
ows 

1. The mtr eatin of the sabe tested as ft: 

"Che subject ome at he wil he tested fr “maeala tenis" 

Alar decide, soaked x phyogs saline ations weap abe 
the right dbo andasewall Finch ameter). ete’ muw-polarene 
‘hctme Ia held over the Aeeae muscle atthe Base the hum af Che HEM 
hand Alero lncatnn of the rctor pom, the latte It fastened 1 
lice by bandanen and « pean of robber eponge 

The tetanicng cwren i turwed 29 and raul Increased In (neon 
Dy the adjacent ct a potetimeter wat te erie pint i the Beso of 
‘he dhumb, at which be abject way ae Sanger voluntary sruahten i, at 
‘been attained. The proene erepeated afew tier ati adapting ot eae 
the eecs have bee aac lbnioawed. ater hich the amount of cumest 
Indicwted Wy a theemamitignimater Ss nctded. By the adjxtment ef 8 
Fandard non infuctive bigh reastance’ which maybe subttated foe the 
fubject, che apparent A.C. ieatance way be decermioed: and fom the 
eawa rmistance and tbe huorn supecage the volage soa be caelbted, 
With the aubsttue teattance ste ceca the loemperage Sx doled 

is taupe athe law srs of pou I by adsting tbe 
"The subetate edatance = Uben then Oat of the Oot 

connected rudy to veceve the shock. The ual lctvode 
taatened i pace by means of basages se w pacing of robber sponge, 

ae ageam 

oe ta dyin atcang thse tandard, weve deta A.C, od 
eligeattite slp ie peep TY. 

Pianarling cepaatine Bote tthe Sectrdee,—*Ser ate 3 pa a, 
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1) A preumogsaph placed around Ue ches for recoring eepiation. 
1) Toe seatvely conatantomsitur, constant posure, connantafes 
on polarising, 200 iitatiog- clectrdenate attached wa fe palm ard Back, 
oF the et hand for obtaining the eecors ofthe galvanic shin wees 
12.4 Mood pretare call stachad around the tt anklet ge secon 
of mative blood peewute change Ge pwihed of realng Dicod pessine 
‘hange, page 10). The bhaat presare and mm-ounement eile ar alate 





secing of the beige with pofcentsesstnnre a rie ith hm to aw fo 
Shsequent compecsaions without siteriog the balance of the brides) 






te iopiotet pom the photgraphic vero for use in Tuet menasat 
(0) the appuontn in started. nl te werd of Ube majo yb (ae ae 
nef). 

"The instructions tod strowleing cumin of he experiment te the 
Ioboing 

1) batae scarred on 

1 Dace only fo Rr 1.) The subject istructs vo pull dow nwa 
‘eth manimal strength anu dvoamemneter, The reading le ned ent he Ie 
Then Innracted to vid the demarmter af snc allthis adn #4 30 








jek i intewced Le vel, clan his eye, be as fot a6 
We 10 Weep prnale. 0 Mutu sacl over hie ewes, THO 
imiouten of ent 

2) The cick of the peadulum and pendulum release (oun ondiione 
muh) eve thew limes oowed each Ue Us a Joacin! Interva 

10 The warsing i givens In a mioate a two In Rng (ove Yo ah 
“lett shock You can leaps tell hon Sou may zeaive a ahock bythe 
fact that tls buzee is sounilng™ (The ftenaty ofthe zac byte 0 
‘al tne object attention tu te aoe) 

2) A sboce of double the saat denise given seve times, with 
anprodinately yoscordintervala between sbocks. ath sbock Semone. 
‘ily preceded by the sour of the perdalum teense and accompasd by 
the eek of the clcknors activating te pendehon 

1) The click of the pendutor sod pence rene without the hack 
ives (hres times sith se aceon introae ales cach 

1h “Themed period eancoancet The burst I Corn OF, andthe white 

"Small waaios Stowe the eaten atere ete (otpetywestintl hy 
meinhy or eaten eager 
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{informe chat the experiment requis that there Shall be 2 oF mites 
‘frst mi poatinal aod ata nernng wil be gven belore farther suse 
tn om ih romain ams (4) ar nat Sane bse 
11"The marin in anim sven The aner i faeed on andthe bic iin 
(orn ha nue use wer erina moore toe oe tare ito 
"7 Toe seks ave regen nv evo, ch ted oy eppronimanly ¢ 


“he ct of the pedadam ame iene pend el Slowed 


acne ofthe tc i nfrmed tat thee wl be 3 oF 3 
tm) The cpio ioe bans ta. 
1) The tht enwing son amp a8 he cts! dingo Bo fo 
anvier ypne Uy. be WA Sock we ed wt att et 
") eovat titel standards a ie mend oa 3, page 
Dp Meee aot goes the mp ssnectog Septum 





This xperiment kas en performed utng four groupe of wub- 
jects. In three of our grout Groupe I, THK, and TX) these were 
Freshmen of the Cniversty of Chicago who hd already fed out 
the Taurstane Neurotic ventory. ‘Thee aletion was deter- 
iinet wily by the posession of certain scores on the ThursLone 
questionnaire. their postion in an alphabetical lis, end their 
Willing to give time to our investigation. For group 1 we ob 
tained A's and E's, the two extremes of the distribution of scores, 
For group 1, ram cing the auminer, ve ied te secu high ane 
tow scores by taking random sampie of volunteers trom the 
elementary paychology and mental-est clases. Only a few fll 
in the extreme ranges of A's end E's. For this and later groupa 
{he method o zanking was, therefore used inthe stay of ler: 
toes boeren ie igale with igh, mein, and ow scores To 
A the groups we ted to keep tbe number of men and women 
having high, medium, andlow scores equal; but ince this was not 
Albeays ponte, especally inthe sursmer group, we shall give 
feparate averages for man and worncn along with the (reatmeht 
of the various measures. The Nozthwestern University Introver- 
Son-Fxtroverion Test Gata were obtained on grevpe Tl, IIE, 
and lV. 

* Some linge 
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[PROCEDURE WITH MIFPERENT GROU"S OF SORIBCTS 

Certain alterations in the experimental procedure sppeared 

esirable a5 the data accucsulated on the diferent yroups of sub- 
TABLE 


‘Covsemons Custacrestne Vance Gare 
cers | ee tere 
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jects quarter by quarter. The differences betwoen the procedure 
with these groups are outlined in Table, The reazons for the 
changes are, briefly: 
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1 Toe peticary dynampemete text as sbandaned aster group Tbe 
‘aun owed the ei ventana sobjcts ae thus nti 32S 
‘he sy of the relation of reaction ae ceavvery to france level. 

2: The iterval between Une shocks ofthe second serie (ate ot ote 
vorted) was Incense foes § to 7 seonda tn group 1) fone te pert 
‘etter anabyis of the carve of ecvvery hilowing actatio. 

'E The stengih of the ehoch groups Tard TT 843 et at double the 
smatdadizd intensity because de ng Stent we odged Ws the exper 
‘enters tobe tow meah to produce the Seid elec. Wal dole the stand 
‘rd lnlnaty id ne pontace the unitorainy ta moter teqoere which at- 
Scverlad eh sina intoay Thee, o gro the xing teat was 
‘mploved, Group I, honever. gave fealts which reversed stoe of wut 
roviocs figs” Therelore, ta determine sia reveral were # faction of 
fhe steenath of shock proupT¥ (tl wocorpeted) weare ging the og 
Intensity i the st serosa tbe double intealy in the setond sade. 3 
second intervabs being use n bh sree 

“a The so-secood fterea was copy for the second sais of shocks 
aaa not ere eepoted) In givut fe order thatthe dubia ier 9p 
(in inthis seen eis might Pe emmparabe i interea with he preceng 
Sage Intensity shocks of the Oe serie 














When the averages of the twenty-one measures employed in 
this study are compares! from group to group, certain diflerences, 
are found which may be clasdlted a follows: (6) meaaurersents 
fon Which the groups ser owing probably to changes in experi- 
mental procedure, 1) measurements on which groups differ oring, 
prodably te individual or seasova]sillereuces, and (¢} measute: 
‘ments on vehich grout do not appreciably difer. The averages 
fof the reactions for the various groupe nnd the probable signi 

ir dliferences are presented in the Appendix, pages 











werwons oF TREATING mestLrE 
‘The general effect of the experimental procedure upon re- 
intancs ia Mluatrated by tbe profiles of resistance changes oc- 
in subjects as represented in Figures 2 and 3. Resistance 
‘ohms/2,000 is shown logarithmically on the ordinate, while 
the successive events which clidted these effects are noted oa 
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‘the abecisat. Reasons fer using the logarithmic scale are presented 
‘on pages 2564. Tn such a profile the events designated on the 
becinsa do not, of course, represent equal ime intervals. Th Fige 
lures 2 and 3, noxpectively, are protles from the five A's and the 
five F's, the two extremes of the Thuzstone scale having ie 
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By repetition and comparison of tests on the same person, we 
find a tendency for the shape of the profile tw be characteristic of 
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1 given individual. Figure 4 gives instances of the paralelism be- 
tween repetitions of the auae Let on the aatne subject an diferent 
days (one subject on the same day). Tt is gonersily true that, if 
there isa diference {a the level of resistance on the two days, the 
resfatance of the accond day Is higher than that on the Sts Subr 





vee? 





Ye trots 





Ls (rneuree nda) having te lrg marae 


Jeet 40, Figure 4, was, however, lightly lower on the wecand than 
the frst test. In one instance (wubject 31, Fig. a), where am ne 
dividual was tested a second time om the dame day but with the 
information pestiminary to the second test that the dock would 
be of twice the frst intensity, the shape of the profile was prace 
tleally he same, but jut prot to Whe sbocks the level of resistance 
topped to slightly below that ofthe fist test. Thirteen wut of 28 
‘uubjects from wham repetition records were obtained at a later 
date showed marked parallelitm of the two days’ records. The 
carly phasor of « study of the factors tending in some cases to 
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alter the shape of the profiles now promises to throw considerable 
Light on the Signiticance of the digeronces between individuals! 


as seeed iy 
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‘The course of other recorded events occurring along with he 
ralvanie: reaction ip ivlcated in Figures 5 and &. Here shosen 
Jn juxtaposition the pulse change, blood pressure change, level of 
resitance, resistance change (per cent), and arm-novement rewe- 
tons for cach of the momentary stimuli: the elickeand tke shacks 
"The position and size of the scale valves for each of these meat 
ures is indicated on the ordinate by two sample values. The com- 
plete scale for each measure ts rewily Interred by interpolation 
and extrapolation. For instance, in the case of the blood-pressure 
reactions of subjects ia Figure s, the valves, 
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‘are separated by one large-scale division (centimeters), and these 
values are in a given position on the ordinate. By extrapolation, 
‘one such scale division above s would equal ro mm., and one such, 
tzale division below o would equal — 5 tama. By the same process 
the complete scale for this or any of the other messures is readily 
inferred from the two values given. 

‘From the composite graphs, better than from extensive tables 
or elaborate description, the complexity of the physiological pat- 
tema of reaction Becames apparent. While there ate feriods tn 
the reaction of exch subject when measures of two or more bocily 
activities show parwlellam, and offer periods whon theve same 
‘measures may appear lo have x compensatory function, there le 
no law immediately evident governing the relationships. Here 
‘agnin, as in the case of the resistance change, « cursory inspection, 
of the graphs does not reveal outstanding differences in the renc~ 
ton paticrns of the “neurotic” and “non-neurotle” subject 


To determine i there ure relations between the various meas: 
‘ren of physlologicl reaction and the scores on the two question- 
naires, we have ronked the subject’ total scores om the personality 
{kate for each of the groupe; and for each group we have mado 
three divisions having high, medium, and low scores, respectively, 
Where tables of these averages show for all groups comtstent 
dilerences between the mean reactions of those making high, 
medium, and low scores, it may be considered an indication that 
the relationship merits further study. Where such tables do not 
show conslatent relationships between the physiological data and 
the total personality scores, it may indicate (2) that the physio- 
Aogical changes have no relation to the personality items, (3) that 
the phytielogieal recon Is not sufficiently precise, (3) chat the 
subjects miareported the facta when anewering the questionnaire, 
‘or (4) that significant relationships have been buried in the com: 
pasite personality score. 

‘To test the extent to which passibiity (4) may have been 
‘operating in the case of each of the twenty-one physiological 
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measures, we have ranked the physiatical date from groups 1 and 
IT (with double-strength shocks) and groups TIT and IV (with 
Single-strength shocks in the frst series), and divided groups 
T-T and IUC-IY, respectively, ita five divisions having (1) mini 
‘um, (2) low-medium, (3) iedian, (4) high-medium, and (5) 
maximum scores. When the total 1Y in each of the combined 
‘groupa was not evenly divisible by 5, the add cases were thrawa, 
{nto the median division of “quintile.” The mumber of persons in 
cach of thete quintiles answering 7s, question, oF ne to the specific, 
‘questions of the personality inventary may tben be represented 
By a histogram. We have adopted a form of histogram eually re- 
[Producibie in type by the use of answer signs, where + = yes, 
? = question of blank, and ~ =no. If both groupe I-13 and 10 
TV showed similar relationships between tbe physiological data 
‘and the answers to a given question, the data of the respective 
fifths were combined into a single histogram for presentation in 
this paper. That the ceader may be able. if he 80 wishes, £0 se}: 
fate graupa J-IT from groupe TIT-IV, we have in each case fot 
lowed the answer signs for the fist groups by a period ( ) and the 
anywe1 signs for the accond groups by a comma), The procedure 
Is itustrated by an example taken from the stody of the relation 
of the initial resistance of the subjects to the questions of Che 
personality inventory. 


Quaton: Have you ever bad pale of sins? 





Tt min 


Ty mins 





sate mpeinty ant cane eh atthe 
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Combining the respective fifths from these two groups with 
periods after the answer signs of groups T-II and commas alter 
the answer signs of groupe III-IV, we have 


which shows that those having the minimum intial resistance 
alsa least frequently reported spells of dieziness. 

Lis often true that information herewith presented by meant 
‘of histograms could he represented equally well by a coreelation. 
coefficient. OW the other hand. important things such as the fact 
demonsteated in a histugram on page Bc, that none of the indi 
‘viduals with low initial resistances are troubled with shooting. 
trains in the heal could sot he represented by correlations. Be- 
‘cause of a greater serviceability in the quest fr clues £0 physio- 
logical-personality: relationships, we have employed the space: 





All cases where both groups I-II and ITE-IV shows ang evidence 
‘af engression in the same direction are represented, ‘Therefore, 





the questionnaine and the manner of reacting to stimulation (¢) 
aay caine correlation between items which have no actual sela- 
lonship oF (2) may conceal correlations between actually related 
variables, Since we have presented corcelationsonly where tegrese 
sion appeared i the same direction ia both groups FoI and 10 

LV, while we have not presented correlations where either groupe 
T-Il of IIT TV failed to show regression, jwrely chance factors 
‘oul be twice as likely to suppress a true relationship a to cause 
the presentation of a false cotrelation. This being the case, it is 
easily understood that one of two similar questions in the per- 
sonality inventory may sometimes show a corselation and the 
fother,not. The evidence must inal eatcebe weighed with respect 
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(ointeral consistency, end with regard to agreement or disagree- 
‘ment with the observations af other investigators 

‘One test of internal consistency shich we shall employ ia that 
cof correlation with corupoaite scores on the personality items. By 
‘a method ("Composite Scores.” p. 219) based primarily on cer 
tain inherent consistencies within the personality and phydo- 
logical data, we have in the later portion of this etudy compiled 
lists of items constituting “personality constellations.” Barring, 
the operstion of purely chance factors governing the answers 10, 
he questionnaire, itis quite likely that if «person answers truth- 
fully one of the questions within & constellation in a certain fash- 
{on he will also answee several others in siailar manner, and he 
‘will have a high composite score relative to wome more general 
‘personality variable. Comporite scores may serve. therelore, 
check on the consistency of answering questions. Correlations 
‘with the composite scores, therefore, will be considered of grenter 
significance then retationships revealed by individual histograms, 
‘The intertelationthips revealed by the natural groupings of the 
<corrlations between physiological measures and compotite ores 
‘ill be considered at length after discussing the signiicance oft 
twenty-one physiological measures. 

















EXPERIMENTAL DATA ON VARIOUS MEASURES 
1. BETIAL RESSTANCE, 

‘Our reasons for using this measure aze tbe possibilities, sug 
getter hy other studies, that initial resistance may provide an 
{Index of physiological status revealing something of the condition 
‘of the subject as he approaches the (est and subsequently reacts to 
stimulation, and the fact that the magnitude of any reaction is, 10 
‘no small extent, « function of the level of conductivity prevailing 
atthe time. An adequate investigation of the electrical conditions 
fof the skin tay ignore neither the reactivity mor the resistance 
levels at which resetion occurs! 









tory. While Table 3 suggests a slight tendency for 
the individuals with low scores on the introversion-extroversion 
lust, to have higher resistances than the “extroverts," the cocfi- 
dent of correlation. 2 of — 079+ 08 on the combined standard 
scores of groups IT and IIS-IV' shows that there is mo significant, 
relationship. 

‘The following data were available from the university record 
e's ofc: (1) American Council Inteligence Test scores, (2) the 
‘number of grade points made during the Srst quarter, (x) the 
number of pertons on probation because of scholastic deficiencies 
uring the frst quarter, and (4) the nuraber of persone reporting, 
‘membership in some fraternity or club. These were averaged for 
subjects in the rewpective quintiles of the intialresistance scores, 
land we found no evidence that any of there date ate related £0 
Initial resistance 

‘An examination of Table 4 sbows that, as compared with the 
mea, the women in groups 1 I tended Very definitely toward 
hig ‘groupe TII-TV toward low, intial resistances. The 
combination of data from these two groups largely eliminatet the 

* See dame of eranane lve ed mee eine MAREE Dae ng 
nha Appa 
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possibilty that the relationships here presented arc duc votely to 
tex differences. Why the inital resistance of groups I-17 shosld 
range higher than in groups ILI-1V is not casly explained, unless 
further study should, es Cattell (1928) has suggested, reveal ome 


“Twa Reuanos o israk Rasineace oF Resaraeee Desert 
fuer fevacurw Core) m Suvaune byererant Some 














‘on either of the questionnaire tosis, a tudy of the answers to the 
‘variaus questions of the personality Inventory in thelr relation to 
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“Ton sesuacion or erat Rasta (Laves or Raserance Parco 
‘hawt Pewoctm Cites) Yo Inveoviaon Eeneason SORE 


[Tig tae how ht cenaty Jor exroverts to have ower avert re 
sc than steve 
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initial resistance may be profitable, providing we keep in mind 
Chat we are dealing with small dlferences and with an ¥ limited 
to go casen. The correlations apparent in the histograms presented 
herewith ruggest that certain conditions suggestive of il heulth, 
‘such a8 the Meart sounding in the ears and preventing sleep, spells 
of dlziness, taking in sezp, the bead, poor appetite, and 
constipation, are most frequently found azuong persons 








Tons, the probabilities are just slightly more than chance that 
his resistance will be high. These conditions of il health are ug- 
‘gestive of wneurasthenic ur hypochondriatal prediaposition 0 the 
Dart of the subject, and all but to of the items are tobe found! In 

list of twelve questioas celative to “neurasthenic tendencies” 
14 0n page 222. Redstance level gives a correlation with the 








Wa 
trequency of "neurasthenie” answers by the various subjects of 


‘a3 990. By Fisher's formula (Fisher, 1030, p. 150) the chane 
3 Oral Auch a eorrelation shoul pceur by chaner, Cons 
rel By fuel, auch a correlation is obviously toe low to be of 
value; but in relation to other variables with vehich initial ee 
Aatance and neurasthenic tendencies are related (Table 77), 1 
ray merit consideration 

In contrast to these observations for persons with high rexist- 
tance Is evidence that Persons with low resistance may have'a slight 
tendency toward depretson and «fhculty in their soxal rvlati 
ships, They frequently report being self-conscious (vain?) of their 
personal appearance and being critical and contradictory of 
‘others. Their iriends, they frequently report, have tured against 
them, These miggestively paranoid symptoms may positly heat 
1 relation to some aoct of physiological hyper irritability amsociat- 
fd wrth low resistance (as in hyperthyroidism). Initial resistance 
correlates negatively (r= — 211 088) with scores on the four- 
teen parunoid items listed am pages 224-25. By Fisher's formula 
such acocrelation would be likely to occur by chance sin 2otimes, 
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Qorsmoouane free Rewamia 70 Daren Regence 
Hoge (Q=Geupe (= Groves ILIV =, 2, 5,4, $= Quine 
‘tees 7= Question oc Blssk “KN 
(Quesrtons Recarive Yo Genceat Bese 
‘Does your heart ever sound ie yaur ears 0 chat you cans sleep? +9 





1bo you vometimes hove shooting pain i vour head? 7-26 


Wa ood appetite? Bus 
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‘Questions Retarx vo Sota RELATIONSRIPS 
‘Do sou often fel self-conscious about yout penaaal appearance? 5 


Do you think you are regarded as riticl of other people? 8-13 


Do sou have the habit of contradicting people? 5-25 


Have vou fiends ever turned against sou? Sa 







ous 6+ 


Misceuunseoes QeeeTONt 
Ace you frighten by linbining? $-2 


min, 





(Quesnvis Recanve ro Drratssion 
{Do you often fei just mixers? 6-25 
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‘Do you often expeeacepesods of Jonaiana? 2-17 





mats 200 





‘Additional evidence of « greater average reactivity on the part 
of pernons with low resistances i found in Table 5, where x n6gA- 
tive correlation it noted between initial rexistance aad the amount 
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of recorded arm movement in both groups I-If and ITI-IV. This 
relationship is especially significant in groups III-IV, where there 
is slight postive correlation between resistance Jevel and the 
strength of the thotk,’ and where, therefore, the larger reactions 
cannot be attributed merely to greater stzength of stimulation 
‘This agrees with the numerous othe indications (hat persons with 
low resistance tend to be somewhat above the average in tespor= 
siveness to excltation. 

‘The preceding suggestions of relationships are of interest in the 


“at n ney A.C ong and ane hry he snag trode 
‘(bait an ea ae ene ly ors abel gros HTH 





& ‘THE DYNAMICS OF BEHAVIOR 


Fight of the following fdings of other investigators: Unusually 
dhgh resistances of the backs of the hands were found by Richter 
(2926) to occur in some cases of catatonic stuper, while the patm- 
(o-palm resistance inthis condition might be abnormally low. He 
incerpets thisas indicating great nervous activity and subnoemal 
muscular uctivity. He makes no statement regarding the effects 
of external stimuli 09 the galvanic responses of these patients, 
He reports (1038) that schizoprenics of a paranoid tendency 
show lower resistances than those who are more passive, and 
offers additional evidence (1929) that in narcoleptic and in stupor- 
‘ous. apparently schizophrenic, conditions the resistance. espe 

ly ofthe backs ofthe hands is likely tobe exeestively high. West- 
lburgh (1929) reports high resistances in catatonice and mutmerous 
cases of lower resistance in other forms of dementia pracenx. Syz 
{2926) shows high resistances in catatonics schizophrenics. and 
depressive. Cattell {29281 on (he other hand cites instancct of 
poor physieal conditions associated ith low resistance. In har- 
mony with Syz's and Richter’s obscrvations, Chevans (1926) 
found schizophrenics to have a greatly reduced cutemous secre 
tory activity. Petersen and Levinson (2930) report “nervous 

men generally to have high resistances, seve in exophthatmic 
aoiter, where resistance was below average. They found nogative 
correlations with metabolic rate and weight ‘bight ratio. Vigo- 
roux (:888) made observations similar to Une foregoing ceparding 
exophthalmie goiter, Golla (1971) experimentally reluce his own 
insislance and noted increased irritability following ingestion of 
thyroid extract, 

















“‘neutastbenie” tendencies, and for low resistance to be astociated 
with on rancid” tendencies. This, F 
‘agreement with evidence fcom the literate, 
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CONDITIONED STU 
‘The per cent” galvanic reaction tothe non-conditioned stimulus 
‘is ealeulated as follows: 


(Ohms appacent raitence change after simi, 





Alter the initiat a-minute period of quiet the pendulum was 
teleased, which later [a the test makes contacts for the electric 
shocks. TTAls occurced three times with jo-second intervals be- 
tives. The release mechanism and The Clockwork actuating the 
pendulum produced « clicking sound which, alter presentation 
‘With the thacks, beeame n comvlitiane stimulus and consistently 
icited measurable physiological responses, When these clicks 
fof the apparatus were sounded before any shocks had been a890- 
inted! widh thea, however, they’ might or might not produce 
physiological reactions in the subject. he presence or absence 
of reactions to these initial non-conditioned clicks, and the magn 
tude of the reactions when present, appear to a slight extent @ 
function of certain personality traits, 22 may be gathered from 
the falowsing analyse 

‘The scores for introversion-exttovertion manifest, x8 is evident 
in Table 6, a alight tendency for the extrovert to give the larger 
teactions. On the combined data of groups Hand I1T-1V' we find 
the rather insigniticant correlation, r=.40.L.090, Inasmuch 
the Introverson-ertroversion score alan shows correlations with 
the strength of the shack (p. 255). itis important that this corre 
lation cevurs seth  memyure which pevewdey the warning oa 
tinieteation of the electrical stimuli, for otherwise the larger re- 
sponses of some subjects might be attributed to.a greater strength 
of stimulation. The probability. P, that this correlation is the 
omult of chance i vin 3. 

‘The total ecores of the newrotle faventory (Table 7) lkewine 

om tanith appeared Deve peers io “uncoeltine” ee 

ot Pavia ane othe tem “apcoe noes te dng what re alae eet 
to ante “amtitona smc 

"Th une fo lng “pr cest chan inatend ose change” are p= 
venta inte Append Paso 
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show 20 cousistent relation Lo the reactions following the non- 
‘conditioned stimuli. Nor do the compesite scorea (9p. 2191), 





with this measure. Furvbermore, exazaination of the data {rom 
‘the evcorder’s office of the Usivensity of Chicago reveals no con- 
tistent relation between this measure and American Council In- 


Revo To Necross Seana Ranaron ro Taree 


‘7 table shows 9 bad eros IT and THVV vendre Sor 


ei 


telligence Test scores, grade-points for the Srst quarter, of the 
‘number af cases on probetion lor scholastic deficiencies; and for 
the sake of brevity the date are omitted. Only the proportion of 
etons feporting sarmbership in some fratemity or ub appears 
{to vary somewhat in cortelation. The percentage of individuals in 
the respective quintiles or quartiles! reporting fraternity or cubs 
membenbip varies somewhat with (be magnitude of the non 
conditianed reactions as shown in Table & In this table are also 
‘Oi mrome out eof edt cured deloping is mati abt eee ie 
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shown the tanges of reaction represented by the various quartiles 
for quintiles, and the distribution of the sexes (the percentage of 
‘males) in each. There is = slight tendency for the men to be 
ound with greatest frequency in the quintiles or quastiles repre 
senting the largest reactions. An examination of the relation of 
2the nan-conditioned reactions to Uhe strength of the standardised 
shocks. and to the amount af recarded arm movement after stimu 
lation, revealed ne evidence of a relationship; and the data are 
therefore omitted 

‘The slight tendency alteady chterved for the extroverts (0 give 
Jange reactions and for the introverts to give small reactions to 
‘these ineigniscunt stimuli iclicks) may be of some importance in 
view of the fact that the Northyrestem University Introversions 
Extroversion Test was standardize! by using manic depeessives 
and schiaophrenics as representatives, reypectively of he to ea 
tremes, exteoversion and introversion. The findings of Travis 
(1922, 1924, 1925), that there is am increases! auditory threshold 
for wehizophrenic patients during ceystalgazing. ane consistent 
with our results Furthermore, Travis’ psychoneyrotics, who 
showed a decreased threshold during crystal gazing, wert char 
tetized by an “external orientation suggestive of extmurrsian 
even though, by his classiication, he dit! not inclale manic se- 
pressive in the group. 

It it intereaing, im the light of the correlation with the intro- 
version-extroversion test and sith club membetship, that “i 




















troverted” or shut-in tendencies anv shown in the answers (0 
the neurotic inventory by persons having the least physiological 
response (9 the clicks. Is possibly to be expected, as appears in 
the histograms, that individuals who experience dficully in tind 
ing their way about should be among hose reacting least to the 
inconsequential sound of the apparatus. It is of Interest, also, 
tat those who are most concemed aboat their own internal con- 
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Quamowuane Irews Recamwe vo nw Gacvsene ReveTION 
‘10 Now-Comenouen Stina 


t= Quntles 





(qutunow RaLenve 1o Searat Onszreanon 
Po you find your way about easly? 2-10 


[Po you any earn to ad soon way abvet ia new places? 


Do you have pret slic I Gndng your my-areand in the dat? tony 


gues 





ce Rauanive ro Mescen, Poamaty Snore 
Nevaareqesie TEMSENGIES 


(Com yon sand gusting sme? gob 
mine vot eet? AD 





Dore your heat somatic ved in your ens se Vat you canna ep 2-9 
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‘Do you oftas have queer, uaplasas feelings ix any part of your body? 7-53 





(Quarnons RaLanvE 10 Socut OxrewzAnon 
‘Are you earful not éo hurt people's feliags? ony 





‘Does it bother you fo have poopie watch you a work? 4732 





Dees 
mus § 08,7 





(Do you lrequently fel that you deserve a better lot han you have? 9-4 
mint * +s 
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(Quesnowa ReLanve to Sectet Ontario 





14 yoor mother diated with he ot in We? 6-20 


We shail not mention other relationships suggested by the 
histograms which are presented for the reader's consideration. T 
may be auficicot to call attention to the fact thet the suggestions 
(of physiological differences already mentioned are of the same 
genera] charucter and ia the same direction as hove which have 
been (requently found associated with paychopathic conditions, 
‘Most signiticant for the results bere reported are the ebservations 
fon catatonic stupor, Peterson and Jung {s907), Ricksher and 
Jung (1907 81, Grager and Gorm (ighs). Sy2 (2926), Sye and 
Kinder (1924). and Westburgh (1929) have noted that the gal 
‘vanlerefey in this condition tends to be weak or lacking. Wiersma 
(e913) ebserves that im those circumstances in which the patient 
4s preoccupied with his own internal states there is fttle effect 
from additional external stimuli. Wells and Forbes (1908-1) like> 
wise find a reduction in the size of reactions under these condi 
tons. Prideaux (1920), furthermore, makes the generalization 
that most of the mental disorders have suboornal 

fox, the dements having the least, conversion hysterics having 
slightly greater, the anxiety hysterics having still greater, and 
normal individuale having the most reactivity. More recently, 
‘Gdegaard (1930) reports the greatest decrease in reactivity in the 
organic and achisopirenic psychotes, while the “neurotic” sub 
jects und the “constitutionally abnormal” how reore, and normale 
the greatest, reactivity. According to Westburgh (x929), pareticn 
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and then manic depressives rank uest to normalsin reaction. The 
‘ables presented by Abbot and Wells (1919) show some manic d- 
pressives with normal, and same with greater than normal, de- 
Aections. As partial exceptions to these abseryations ix the fact 
‘hat Peterson and Jung (+907) report normal reactivity in hebe- 
phrenics, and MeCowan (1926) reports increased responses in 
this condition and in anxiety neuroses, while reactions were smal 
in bysteriea. Golla (2931) Wewise abscrves small renctions in hy’ 
teres. Possibly accountiog for these partial discrepancies Is the 
‘suggestion of Prideax (1920) that there is probably # grate ree 
action to deational still im ansiety neuroses and an accentuat 
‘ed reaction to sensory stimuli in conversion hysteria, Tt i of in 
(ezest that Chevens (c926) obtained indication in the dementia 
raecos group of a marked delay in the activity of the swe 
lands uncer standardized thermal stimulation. Assuming a high 
correlation between the electrical changes of che skin and changes 
in perspiration (Darrow. 1927), these differences in sweat sect 
ton are in general agreement with the foregoing observation on, 
the galvanic reaction 

‘On the whole, the galvanic renctions to the non-conditioned 
timutus have given results which relate 10 the separate answers 
to the neurotic inventory in such a roanner as to suggest “intro- 
verted” or “ahut-in” tendencies on the part of persona with litle 
‘no reaction. The fact that no appreciable correlation appears 
‘with the scores on any of the constelations of questions fram the 
neurotic inventory, however, eads one to question the reliability 
‘of the data from the histogranss. On the other hand, «low poritive 
correlation with inovenion-extroverion coves contirms the 
view that extroverts (*normals" with a manic-depressive tend- 
ency?) ate vomewhat mote ceactive thaa introverts C*normals”” 
with a tendency toward dementia prazcox?) under Uheas test 
conditions. 


























4) Bo0o-raesswar BEACTiONS TO 
‘The blood-premure reactions to the nos-conditioned stilt 
show, in Tables 9 and 10, no definite relation to scares an cither 
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‘the neurotic inventory or the incroversion-estroversion lees. An 
Evers te specific questions in the personality inventory, however, 
auggedt tbat the larger increases in blood preseure are, to.4 alight 
degree, associated with previous nervous breakdown, euuredis, 
nighunares, and feelings of semorse, Numerous untorial tenden- 


Aor tae Resco ro Taare Non-ooremt 
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ces arc found among the Individuals having the larger blood-pres- 
sate reactions, This is jut the reverse of what was observed for 
tthe galvanie reflex: and we find, when we seleet from our total 
number of cases the 24 individuals who bave boub the langost 
average blood-presaure rie and the smallest average galvanic re- 
actions lo the noo-conditioned stimulus, chat there is 2 slightly 
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Digher frequency of certain unsocial tendeacies In (he resulting 
erp. 

"Jhis i shawn by (he replis to four of the questions made by 
four groups of r4 individuals each (Table 11). Tn these four groups 
ave the individuals representing the most extreme cases of (t) 
smal galvanic and kcnall bloodpressure reacthont, (3) sal] gals 
‘vanic and large blood-pressure reactions, (3) large galvanic and 

TAME 


AVUENCE MeCBOE FRx to Taaey _earoutione® Comnd 
Ii Reaxton ra Ferengi EXPOSMESEON SOT 




















small blood-pressure reactions, and (4) large galvanic and large 
ich 14 tndviduals are from 


blood-pressure reactions. Eight of 
(Poups FL, and 6 from groups 
Individuals showing a predominance of unaocial tendencics have 
‘been indicated in the table by bold face figures. No other ques: 
tons in the neurotic inventory abowed differentiation of the re- 
plies made by persons kaving any of the four possible comblaa- 
tions af the two reactions. 

‘There is a negative correlation of 
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and of ~.198:.101 in groupe ITT-IV between this meanuce and 
the strength of standard abock required to flex the thumb, In 
‘other words, the persons who gave the largest blood-pressure re- 
sponse to the clicks of the apparatus required, on the whole, 
sighty les electrical atimulus than others to produce equivalent 
rotor reactions. ‘There is no consistent relationship with the 
umount of recarded or rated arm movement, Men and women 
are found with about equal frequency in quintiles representing 
plus apd in those veptesentiog rainus blood-pressure reactions (9 
the non-conditioned stim. 
(Qvesmownasas freus Revere 70 mee Bove aes 
ise aPzea Nos-Cosoreiro Sta tt 
Yagi (=Groupe FIL (3 = Groups 1-1 
ses ?=Qeestion oF Blank 
‘veers Reser To Heat, Ponsaty SHoMIS 
‘Sscmsrunwe Texas 
Dong ten art nna et of or be? ok 


= Colas 











Have you ever had spells of disor? 4-15 


Do things ever sven oe get misty before your eye? 8-16 
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Do you ee tired most ofthe tie? $18 


(Gersmons Raeqrv 79 BOHONAE SeAMLETY 
‘Ave sou tequently troubed with eabtsare? 63h 





§Peonroe ae 
mere 5 starcald hewe sou cere Bal he halt of wettog the bel? 


‘Quesons Recartee 70 Soo: OMENTATION. 
(bo you take ripunalbiy for iereducng people at party? mie 


mars Fee EEE Ply 
‘Are you interated in meting # lot of dierent hinds of people? 2-11 
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receen ne eees 
mas § Dealt ep, 
hesitant be wth peste) 7-9 











‘The everngesof avaliable dat from the reorde's fc at the 
University of Chicage for the respective quintiles of groupe 1-IL 
‘tnd UI-IV show po tendencies toward correlation of this measure 
‘with American Council Intelligence Test scores, with the number 
of grade-points made during the first quarter. with the number of 
‘easeson probation for scholastic deSclency, of with che number of 
persons having fraternity or club mersbership, 

‘When the data on blood-pressure rise are correlated with com 
‘posite scores oa the questions (p. 222) indloating physical weak 
‘bess, a correlation of 153:¢ o7oisabtained. When correlatad with 
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the anamers to the twenty-one questions regarding "socially ine 

ive” tendencies (pp. +8t~22), with the twelve questions re 
(ive to neurasthenic tendencies (p. 222), and with the questions 
‘on depression (p. 223) the resulting coeticleats are cepectively 
"02 269, 104 4 089, and 166: 069. The probability, P Fiah- 
, r930); that any ene of these correlations might have occurred 
by chance is 1 in g. There was no evidence of « relationship 10 
‘other companite personality scores, Coefficients of uct low vale 
4s those given Indicate, of course, no velue of this measure for 
predictive or diagnontic purposes They beconse of special interest 
‘only in view of the fat that theze are other presumably independ 
tnt physiological eeaaures correlating Amsler and xppatently 
systematic manner with these sume composite personality score 
(Table 72) 








4: BOREDLATE GALVIONE REACTION TO. 
"The Watrino 

‘The galvanic response to the waming, as evident in Table 23, 
‘hows no relation to the total neurotic irventory score; but, a4 
the case of the previously conuldered remponse to the non-condi- 
‘oned simul, the extroverts of the Northwestem University 
‘Test give dightly larger average reactions. This difference, how- 
lever, appears to have low reliability in view of the neat-zero 
enrrelation’ of 08309 with the combined standard scotes for 
the introvenion-extroversion data and the near-zero correlation, 
of — caps o71 with the composite seore on “socally innetive 
tendencies (list, pp. 221-22) in the neurotic inventory. Evidence 
from the histograms, that persons with the smaller reactions fre- 
‘quently report not mecting important persone at » tee, and ab- 
‘sence of eompunction about disposing of a salesraan, must, under 
the clreumstances, also be attributed to chance. 

(On the other hand, the fact that, among the persons with the 
large: galvanie reactions to the waming, the bistogras reveal 
‘more than the average sumber of reports of emotional disturb 
ance, auch as uneasiness igs tunnel, blushing, und self-conscious 
‘nest in the presence of superiors, fs of slightly greater intereet in 

"The cliniatoe of oe cme ches i ermal. 
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view of the carrelation of .128:t.o70 mith the composite scores on 
the frequency of repacted anxieties (list, pp. 223-24). The proba. 
Diley, P, 1a 7 4 that this correlation is the cesult of chance, Of 
‘courne, this s of no value for predictive purposes but ls of interest 
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fa exnjunction with otbar relationships tobe presented. An excep- 
tion to be nated to the general itt of the histogram i the fact 
‘at alighy more than the average ousiber of those with anal 
reactions report inability to stand the sight of blood. 

“This measure also gives » cortelation af ~.376:t 069 with 
“‘woatbenic tandencien” the probability, , thal this in due to 
ance being : In to. This is i> agreement with other data indi- 
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cating a tendency for persons with the larger galvani 
to be slightly above average iz physical beaith 
‘TABLE 
ra shox Was wm 
ermowranon Remivennox Scone 
‘This le sbows lage average rete by exter tha by intron 


reactions 
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Do yuu ind necenary to watch your health carefully? 3-34 
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Did you ever bave bet wool? 90 
Bik? eee aye2- 





‘Quesrions RaxaTive ro Socus OnEITANION 
‘Do you God it diiclt to get id af « mleemes? 3-12 








MAL 5 torent? 


Is your wother dasa with bet lot fe We? 6-76 
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mas. § 42.7,2- 


At wreception ot te do you seth tomate tbe leportant person preset? 6-23 
paver ts ae 
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‘Quamnosa Revane to Buon 
‘Does it mae you assay to go into « tamed or wcbway? 3-23 


ght a load? 5 
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Do yo ole ad mca te ql 
‘ain te ot 





Mascentaneous Quierions 

Do you get tied f amusements quickly? 3-26 
tains 8 
PReeareness 

2 ae 













‘Therese tendency in groups IIT 1¥ for the men to show larger 
salvanic reactions than the women. Since, homever, this tendency 
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{involving both groups I-II and TIT-TV are presented in the histo- 
‘grams, it seems likely that sex isnot the determining factor in the 
‘elatiooships hat have been thus considered. 
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Examination of the averages for the respective quintiles of 
groups I-1T and TIT-T¥ reveals no evidence of a correlation ofthis 
‘eanure with the American Counc! Intelligence Test scores, with, 
the number of grade-points made ducing the first quarter, sith, 
‘tae mumber of persons on probation for scholastic deficiencies, oF 
‘with the number of individuals reporting membership in a fra- 
amity or dub, 

"By  ailar examination af the averages for the respective 
‘quintiles, no consistent relation appears between this measure and 
the average strength of shock required to flex the thumb or (he 
Amount of recorded arm movement elicited under stimulation 

‘We may conclude from these data that the immediate galvanic 
reaction to the warning it By itself but minor signiicance for 
‘he study of personality. there being a slight, and, considered by 
itself, not very significant, tendency for persons having various 
besical ‘anxiety and good genera! bealth (o show the larger Frac: 
ons. 





$+ BOCEDIATE DLOOO-PRESSURE CHANGE 

Just asin the case of the galvanic reaction to the warning, the 
data (Tables «6 and 17) show no diflereace betwevn the bhiods 
‘presaure changes of persons with Nigh and low scores on the neu 
ric inventory, but indicate vomewhat greater responies by ex 
roverts than by brlroverts, Ue correlation with Intmaversion 
‘extroversion sores for data from combined groupe I] and HHI-1V 
being .296:+.093. For this correlation the probebiticy, 7”, is + a 
20 that It is the result of the operation of chance factors. Asif 
the case af the non-conditioned stimuli, this relationship ix of 
special significance because it precedes the administration of the 
shocks, and Uezefore is probably not to be attributed to the great 
fer average strength of the stimuli given the axteoverts. The mag 

jude af the blood pressure rise after the verbal warning, 
18a true of the galvanic reactions, is much greater than 
‘on-conditioned stimuli 

‘The fact, however, that ths blood-pressure rise also tonds to be 
‘auch greater afier warning than afler the electric shocks (to be 
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Presented later, pp. 128), while the galvanic reaction, as 
stated in the preceding section, i considerably smaller than in the 
cage of the shocks (pp. 191 10), suggests a dillerential blood 
pressure and galvanic rexction to ideational as compared with 
sensory stimuli (see pp. 237 41), such as was previoudly found 
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in another group of mubjects. That “disturbing ideationa!” stimu 
W show a greater tendency to excite cardiac activity than to arouse 
peripheral reactions, such as the galvanic refler, isa fact which 
‘wera to be bome out by the previously reviewed work of many 
investigators (Darrow Ish. 

‘There i evident ln Table 18 « very slight tendency for the mea 
toahow larger blood-pressure reactions than the women. We may 
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not ey ap eter ns Aeon arcana 
to the relationabi 
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‘There is no evidence from examination of the averages for the 
respective quintiles that thie measure bears amy celationahip (0 
the American Council Inteigeace Test scores, to Uhe number of 
igmidepoints made during the frat quarter, to the mumber of ia- 
dividuals on probation, oF to the number of persons reporting, 
membership in a fratemity or a club. 

‘Rxamination of the averages for the respective quintiles showed 
to relation between this measure and the strength of the stand: 
died shock or the amount of arm movemeat elicited thereby. 

A study of the answers to the questionnaire most frequently 
-Kiven by persona with the Jarger blood-pressure rise after waming, 
suggesta that this group is often oversensitive regarding matters 
affecting the integrity and security of the “tel.” At least this 
hypothesis offers the nearest approach toan explanation of diverse 
aspects of Ure subject's behavior by a unitary principle. The fact 
‘hal there is na appreciable coereletion with any of the groups of 
items represented by our composite personality scores (pp. 29) 
‘makes us hesitant in attempting to find meaning in these appar- 
cently conficting results, Nevertheless, the concepts of mental 
“egntct,” “resistance,” and “Blocking,” possibly the products of 
conscious or unconscious fear, that have (eequently been em- 
ployed to account for the blood-pressure and reaction-time dis- 
turbances characterizing deception, are possibly applicable co this 
wide diversity of situations 
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De things eftan go wang for yr by mo fl of your Own? 24 





22 








‘Da you think you know youre wel rom havieg oberyn yur on tlt 


in sane cees, Lah 





‘Quesmons Raterve to SoctAt OareATION 
‘Ava chil di you Ute to play aloes? 





maf bosses en aane be 
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‘Da you cen fe that you do not get your chatcr in noi comvematin? 


mans tees 
+ you sometimes & leat ata suc aie? 24 





10s you Metiate to vuluntet faa clas fection? 2 





(Up you ever tae the lead to ences ll pasty? ja 





We may say of the immediate blood-pressure response 40 the 
warning that there is tendency for « group of Mextroverts" 10 
sive higher average blood: peeasure reactions Usen a group of “in- 
troverts.” The diflerence (snot, however, auticiently reliable 10 
bbe of predictive value in individual caues, Chere are other in- 
‘resting differences in the manner in which persons with large 
and snall changes answer the questions, differences about Which 
we may mpeculate, but the reliability of which we may only ques- 
ton, 





0. nn cant AEsISTANCE CHANGE ME TWO 
veheeres rottowine Tne WARN 
‘Those data are calculated ln the same way a5 the immediate 
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Since excitation normally produces 1 decrease in the apparent 
restance ofthe skin, (hs test was fornaulated with the expecta 
Gon that changes in resistance fallowing the warning ofthe chocks 
should give us measure of the excitation duc to apprehension or 
‘antiety. Of eaurse it must be borne ia sind ebat auch changes are 
TABLE 
(re Cone Renerascr Quases px + Mevores Fuser Feast 

“Thiele shoe we mnt aes bees sore the ort avery 

saa eras veaoancesounge fowieg narsag ef Impaning sods 


i 


only relative to what has gone before: and if the subject was 
already in a state of excessive appeeention, we might expact the 
sadditional effect fram Uhis warming to be emall. ‘This msy account 
{ot the neat-aer0 correlation with the composite acore on arity. 
cia crue, however, that the answers to certain ftems in the pe 
sonality iaventory show interesting relationships, and these will 
be offered by histograms for the reader's evaluation. 
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Contrary to out expectation, there appaars no consistent rela- 
ton between this messure and the lotal scare on the neurotic in- 
ventory. In the case of the Nortkwestem University Introver. 
shon-Extroversion Test, however, the “extroverts," asin the case 
of the immediate reaction to the warnlng, showed in both groupe 
TW and TH-TV a alight tendency (award latge elects of the 


ex Coat Ramwrance Cares © han Wane 
Rew rehome we Rraoreas  Sooee 

“Ths table ahows (ht a roa I nd FT-YUe extrovert have 

lam tvemgs deca a tamer then tee ore 





4 


warning (the on the combined groups is 153 08), perhaps re 
vealing, by this physiological evidence of apprebension, their 
alertness to the conditions of thelr environment. The probability 
‘that this isthe result of chance s 2 fx s 

‘Table 21 shows that both im groups I-Af and LIT-IV there isa 
predominance of women in the dass intervals containing ie 
‘miniraum of anticipatory reaction. Whether ovr resuits for reac- 
ton to the warming are atoToutable in any degrce to what we 
might infer them 10 indicate (eg, infrequent anziety states, 2 
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high facideace of poor health, or meurasthenic tendencies atnoog 
women), we may not safely answer. 

‘Data forthe respective quintiles on average American Council 
Intelligeace Test soores, on grade-point for the frst quarter, on 
he number of persons ox probatioe for scholastic deficiency, and 
‘00 the number of fodividuale reporting fraternity or elub mem- 
bership, show no evidence of a correlation with the resistance 
drop alter the warning; and these are, therefore, omitted, 

rane a 


Masons Dave ox Renmarce Dave venbo + MUSE 


























[No relation appears between the respective quintiles of this 
fveasure and the average strength of the standard shock or the 
average arm movement elicited by the chucks. 

‘The anxieties most frequently reported by the persons with 
‘maximum galvanic effects duc to the warning, xs indicated by the 
Istograms, are fear of contracting disease, depression over low 
marks in school, thought of death, and fea: of being followed (a 
the dark. Because bhuhing seems frequently to be an evidence 
cof mociad ansiety, we have included the answers relative thereto 
tte an optional addition to thelist 

"The anawers to the questions on social and spatial orientation 
‘hich show relationship to this measure do not group themselves, 
in a clear-cut manner, and we shall, therefore, leave them for the 
teader's own interpretation. Reports of the necessity to be careful 
‘of oos's health, of previous heart trouble and anemia, and of pref- 
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creer for intellectual over athletic, and of indoor ever outdoor, 
Activities are made most frequently by persons with auall change. 
‘The correlation with answers indicating “somasthenic” tendencies 
{6 ~.s10.064, the probability, P, being less than 1 in 100 that 
‘this carrelation i due to chance. This is consistent with the other 
evidence that peroasin « subnormal physiological condition tend 
tohave small gnlvacte reactions (ave pp. 126 O-and 233 6.) 


Qeesriommsans nome Reanve 70 mus Poa Cover Remerance 
‘Decr ovaine » Mverss arran Waehona 


Neos (Groupe E11 ()~Crospe TH-IV 4, $.4, $= Galeries 
TaVer Cp tQueion or Bigsk = NS) 





(getenions RuLanvs vo Amaery—ArresmervenTss 
‘Ave you oten afi of contracting ieee? 5-25 


lave sou ever been depressed because of low marta is schocl? s-e9 


ow troubled by thoughts of death? &2 








[At nigh are you feqoeney rouble by Ue Mee that somebody is tllow- 
eye? 938 
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‘Are you bothered much by Wahine? 627 


Bint tae Penne 


aoe 
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Quexnovs Rauereva 70 Garena Hae 
Do you tnd ft mecesery ta eich your hel early? 4-34 






PROSeued as 





‘Would you rather war indaom tha cuter? 7-23 
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‘Quasnows Rauenve to Socut Oarmrramiow 
‘Do yoy often fel onmoms even wes you at Sb ober pele? 4-7 
‘ala. 1 seiscecesititeen PD 
Erne y statis 








Do you think you ar reparde aeciial of tber people? 15 


(Quearions Racanve to Seszat Oniese 
[Do sou find sour way about ely? 7-10 





‘We may infer from these data on resistance change during 2 
minutes after warning that thie messore, Fe ather meatures of 
galvanic reaction fa stimulation, bears its chiel relationship to 
itema on general health. To a less extent it appears positively 
‘elated to the scores oo introversion-exlroversion. 


1. SPONTANEOUS GALVANAE REACTIONS" DURING TWO 
MUNCTES OF MMCUPATION OF TK SHOCKS 


‘This measure is calculated as follows: 
‘Somat’ resbuance decrease i w fe all on- 


rnc enti dang > reno spain 





‘Ome of the striking characteristics of the zeconts of certain sub- 
Sects is the frequency of the galvanic deflections without apparent 
elation to any known stimulus These spontaneous reactions 


The inwocite plan actin te the warng eet nade in hi em 
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ordinarily occur with greatest feequency during periods whieh lor 

‘some reason might be chacacterised by meatal tnsian or anziety, 

‘as for instance, during the period of anticipation of the electie 

shocks here under consideration. Yet, strangely enough, the inai- 
TARE 2 


‘Srommeus Gaivane Rescnens pone» Mews or Aarcinanon 
"tannin to Nuesone cron Soars 
"This tbe show scone tio betwen ptanena aera sores 


























oy 5h 


























‘viduals with the largest and moet (requent spontancous reactions 
do not in this study report numerous conditions of ansiety, nor 
does Tuble a2 show that they give appreciably diferent scoren 
fom others on the neurotic inventory. Quite unexpectedly, these 
are the pentonshaving, on the avenge, the best “physical vitality.” 
Persons with an absence of spontaneous changes ure most likely 
a be “physically infeior," to have to watch their bealth, and te 
hhave had indigestion, nightmares, anemia, and heart trouble 
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‘The concation, 7, of galvanic change with the composite scones 
for tems indicating poor general health (“scmastheaic" tenden- 
es) is ~.235 £.007. The probability, P, that this correlation ia 
1 result of chance is leas thaa 1 in 20. A coreelation of 172: 
070 1s also found with the frequency of answers indicating alecp 
Aificulticn (P=.1). AS might be inferred from Table 22, no 
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smacked correlation (—.112.074) is found with total score 
the neurotic inventory. 

‘The persons with the smaller galvanic reactions muy also en- 
counter certain diicolties i their social relationships at indicated 
by thehistograma. The celiabilty ofthese indications is, however, 
‘very low, as indicated by correlations with the composite scores on 
all tems related to “socially inactive” orto “paranoid” tendencies 
(ists, pp. 221 and 224) of only — 099 +.070 and ~.054 4.076, 
respectively. The corralation of resistance change during aptel- 
‘pation with scores on the extraversion introversion test of .261 
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26 ia, however, of somewhat greater signibcance. The prob- 
ability, P, that this could bave occurred by chance itz in 20. 


(Qurrniqousee Frans Recarina vo tue SrowrAseous GALAN 
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‘Ave you physically lafeir to your enoriates? 6-6 


Are you frequentiy troubled with nighties? 6-33 


Did you ever bave heat tout? 30 
Bint reat 
Feet anes 
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Did you ever have enema badly? 8-6 








Pa 
pa 
2 





Qeeenoxs Rezanve ro Scat Onsarramo 
Ware your parents partial to soy of your bothen and sen? 4-6 





mas PPL ERAMA A nics 
1s your mother histisied with her tin te? a0 

in 2 99 092.222, 
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Was your mother the dominant member of the fami? 2-38 


Are you shy wih a? 


ls there ansome sou want to pet even Sith? 4nze 
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‘De you tak most prope are sef-seekng ot callous? -12 





Do you preer partcpatiog in competitive intetual arseoen 
Tete noes? $218 


Quinny Lame wu Bxcrvot 
Deke you ueemy 19 abridgear sever? ant 





Joss spontancous resction than men. We may ot safely 
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whether of not sex differences have contributed to the relation- 
ships of this measure with personality 
‘No dear sad consistent relation appears between this measure 
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and American Council InteRigence Test scores, the number of 
sade-potnts during (he rst quarter at the university, he number 
‘of cases on probation, or the mumber of fraternity or lub member- 
‘thips; and the data are not presented. The averages for the te. 
spective quintiles, Bkewise, show no relation to the strength of 
‘current ia the ensuing shecks or to the amount of ann move- 
‘vent actually elicited chereby. 

"The significance here Sound for this measure is, in general, the 
same as that of other forms of galvanic reactivity—it appears 
‘be somewhat related to general vitalty and to “extroverted! 
tendencies. Since “extroversion" is symptomatic of manic de- 
restive tendencies. according to the method uted in standardiz~ 
Ing the Northwestern University Test, our results ary in accotd 
with Odeguard’s (1930) report of a high frequency of “continu 
fun" curves in manic eaten. ‘The significance of spontaneous reu: 
tions wil be considered further ip section «3, pages 142 fl, 00 the 
spontancous galvanic reactions in the intervals between the elec: 
tiie shocks. 




















8. SR CENT OMLNANIC REACTION To ELYCTRIC SHOCKS! 

‘The alse of the galvanic reactions (of the left hand) to the 
hocks, a8 shown in Table 25, is not a function of the strength in 
tnilliamperes of the alternating current abock (on the right band) 
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‘or, according to the data availabe for groups III-IV, a function, 
cf the impressed A.C. voltage. There is, however, some evidence 
uct a eternan sated hen Sta del wih econ othe rk tbeee 
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of x correlation of the galvanic reactions of the left hand with the 

recorded motor response fo the shock elicited in the right arm. 
“Table 26 gives the ranges of reaction forthe respective quinttes 

i Wd SUI. The percentage of men in the various 





double-iniendty shocks guve somewhat larger reactions Usan {he 
men, Tc is quite possible that te» differences have been contribu: 
tory to the resulea in this sectinn, 











lst rltion appeared between average for thee quintiee 
and data fom the recorder ofice on the American esearch 
Goutal Totiigence Tet scores, the grae-pints arin the fst 
suarter, or the member of case on probation for scholastic oii 
fuss. Only the frequency of frateraiy oF club membership 
towed ang relationship, the dla being prosctet in Table sb 

‘A study of the galvanic reactions to the shocks In ration 10 
the total wore onthe Tiurtone Personality Inventory in Tele 
27 shows no comsstet ratianships Table 28 shows tendency 
for the exttoverts to manigex: the lager electrical eects, the 
3.a72 Coaand top) ets wcrc & ogee (5) tee eae 
ming Taal ce tas vlan oa Fo oar 
Sonia fh aed corenten eth aor pho 
Seria pratt maha ote 
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dflerence being chiely noticeable in the case of the subjects of 
froup AL who recelved double-strength shocks. The correlation, 
‘TABLE 2 
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on the combined date of groups IT and ITT-TV is 3934 088 for 
the fint three shocks The galvanic reactions al4o correlated 


REACTION TENDENCIES AND PERSONALITY 125 





_114cb.069 with composite scores on “socially inactive” tenden- 
cies. The probability, P, in both cases is In 3. Evidence that 
ervons with large reactions are, more often than other persons, 
members of fraterities or clubs has already been mentioned 
(Table 26). 





Quusnownaus Erm Rinarns vo var Pax Carr GaLvaone 
‘Rexcmos 19 Fiasy Tunes Eexcrese Seoexs 
Nemo OnGeouns FE (Groupe LIV 1, 2.3.4, 5=Cuintiee 
‘sa¥er 7aQueslon oe Blank —=! 
(Questions Razarive 70 Gowen: Heat 
1 yn elt neces Uo watch your heath carta? 9-34 








Did you ever bave nssia dle? 8-6 





‘Quurrions Rexarive Yo Exomonar Sramizrs 
‘Aen you frequently troubled with nightmare? 6-33 





Do you bavea reat fear of 6re? 5-1 (The regrenion i in this atanc con 
‘ined to grape TIT. The data are given for reasons exlalaed ia the 
tent) 

ping 42 
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‘An examination, by means of histograms, af answers 10 spe- 
Giic questions of the persconlity inventory shows the foilowing 
alatiouships: Neue of the x9 subjects with maximum reactions 
reported having to watch his health carefully. Although only one 
‘of the 5s with the largest reactions bed had anemnla, there were 6 
among the 58 having the amaller changes who had had an attack 
‘of anemia. Just as in the case of the reaction to the non-condi+ 
tioned stimulus, and the reaction and anticipation after warning, 
there is some relation between abundant good health, as indicated 
by these items, and large resatance changes. The correlation here 
obtained between the sizeof the galvanic reaction and composite 
scores.on answers to the neurotic inventory indicating poor bealth 
(Csomasthenie" tendencies) is ~.x60:.068, P being less than 
rin 5. 

‘The relationship appearing in this and in ome of the previ 
‘oudly discuwsed measures between magnitude of Uhe galvanic 
responses and the state of health reported by the subjects ix yt 
sumably not attributable wholly to chance, since it has already 
been suggested in the work of several other investigators. Kor in: 
stance, W. 5. Brown (2925-26) found a rather definite relation 
between che magnizudle of the deflections and “soundness of con- 
stitution.” “The carreatians he found with ‘desire to exe," 
“rapidity in decision,” "persistence," and “bodily activity” also 
have bearing on this problem. Westhurgh (1929) found! in prycho- 
pathic patients a parallelism between galvanic reactivity and 
<inical ratings of health on different days. fm this connection 

of interest that Cattell (1920) inferred large reactions to be in- 
dicative of “force of character.” In an earlier report (1928) he 
bhad also signied a elation, emong other things, 9 Rood physical 
condition and “good meatal grip." Washburn (1925) obtained 
larger mean deflections of the galvancmeter from mubjects who 
were rated as “cheerful” than from those clasped as “Wdapressed" 
“The evidence which has already been cited in our previous enu- 
eration of certain physislogical correlates of peychopathology 
(Gp. 91 and 92) oft additional confirmation of the view that 
4 healthy physiological reactivity is Wkly to be associated with 
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large gulvanic reactions. As previously stated, this generalization 
may peastly be further qualiied when we have completed our 
study of the effects of varying the intensity of stintaton 

ince large galvanic reactians have frequently been aaaumed (0 
be evidence of emotionality, we aaturaly looked for relations be- 
‘ween the raaguitude of the changes after these sensory stimeult 
and answers which would indicate emotion. ‘The only mugges- 
tion of this kind in both groups I-II and I1T-IV occurred on 
the question regarding nightmares. Four of the 38 individuals, 
with the largest yalvanie reactions, and mone of the others, co 
Ported this trouble. Thete wae also a suggestion in the (otal data 
‘Ohat perwoas with a fear office ace likely to be among those with 
the largest electrical changes. This relationship, however, was 
‘oly evident in groups I-11, but we bave presented (he material 
because of its bearing on the question of the galvanic reaction #9 
‘an indicator of “emotionality.” The failure to find a correlation 
fn each of the groups between the magnitude of dhe rexetions and 
the subjects reports of theit "emotionality" and the fact that the 
correlation with “excitability” for the combined data from groups 
11 and IEIV is no higher than .2034 069, enises again the 
‘question of the value of the simple galvanic response to a ventory 
stimulus as un index of "emotion. 

In the case of "ideational” stimuli the quettion whether the 
sulvanie reflex isa reliable index of emotion becomes still greater, 
as showin ly the reactions various kinds of atiuli seo another 
inde of emotional disturbance (blood pressure) is also available 
{Darrow [2], 1029). Especially ia peychopatbic cases have we 
found instances where aleational stimall. such as questions 1 
arcing the patient's specie conscious diicully, oceasioned ex+ 
cestive blaol-preseure tise with litte vr no gulvanie reaction, 
‘while other and mon-ematinnal(?) stimuli given at the same siting 
protluced more oearly wocmal galvanic eGects. The possibility 
that there fs actually an “fahibition” of reaction under certain 
conditions will be considered in another conection (9p. 196-98 
sand 203). Landis (2929) reposts instances in which crying, acute 
visceral pain, fushiog, and sweating occurred without an accome 
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panying galvanic response. We may cite tbe arguments as to 
‘whether the galvanic redex is am index of exaotion in the papers 
bby Wechsler (rgas), Bartlett (1927), and Landis (rg30). 

‘The elaboration of data on the per ceat galvanic reaction 
to the electric shocks is but confirmatory of other evidence that 
lange galvanic ceactivity is to some extent related to general 
‘health und to “extroverted” (nom-iatroverted) tendencies, 





9. Mooo-rerssiae Se (PALL) APTTR THE SHOCKS! 

‘That the blood-pressure cise after the shocks shows & positive 
‘correlation with the strength of the shocks is shown in Table 29 
‘There is also positive correlation with Une amount of arma move 
‘ment and the magnitude of the galvanic reaction foc the weaker 
bork in groups TII-IV, but none fer the stronger shocks in 
eran FE TABLE 2 


Conneastine strech Macc Preaies 
"Covert or Excretion 











‘Table jo gives the range of reaction represented by the respec: 
tive quintiles of graupa [-IT and H1T-LV. On the whote, thete is 
Jess tendency toward minus or small postive bloodpressure reac- 
one in the cate of groupe I-IE can in groupe III-1V. This ie 
powibly attribatable Wo the lemened strength of tbe shocks em= 
ployed with the latter groups. A comparison of the number of 
‘prde-paints, the number of cases on probation during the frst 
‘quarter, and the auber of featerity or club memberships in the 
respective quintiles showed n0 relation co this meaaure. 

‘The average of the American Council InteTigence Test scores, 
however, was lightly igher for persons with the large reactions, 
as indicated in Table 30 (=.og7 +122 for groups I-II and 
= ag3.096 for groups ITI-IV). This table shows a clight tend- 
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ancy for the women to have more minus blood-pressure changes 
than the men. Jee 


Mucrigursoes Da Rasarte 2 Bosoe Passes 
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In Tables gx and 32 itis evident that blood:-preswure rise after 
the shocks shows mo consistent relationship to the neurotic ia- 
‘ventory scores (7 = —.120:t,073),and but little evidence of m cor 
relation with meauures of introversion-extroversion, 7 on the 
‘combined data of groups 12 and I11-IV being 201.091. 
Subjects showing «mall or mine changes ia blood peesnure 
‘have a tondency to answer « large number of questions in a ma- 
ner indicating some degree of il health. Jn this mearre, however, 
‘we find considerable suggestion tbat neurasthenic or hypochon- 
ddrincal tendencies, rather than trae physical debility, may ac- 
‘count for the relationships. Replies indicating that the subject 
‘with small ox minus blood-pressure change often considers biz- 
self x necvous person, that he (requeatly i troubled by corstipa- 
tion, tbat he has pains in his body, tics, spelis of disziness, and 
leeplesancs, are consistent with the correlation of ~ 185.068 
with neurnsthenic Lendencies (st, p. 222) and of —142:.ofig 
vith sleep difhcuties (ist, p. 225). The probabilities P, that 
‘hese correlations are dhe results of chance are tin ro.and 1 in 
raspectively. The additional information that the subject it 
afrald of contracting disease, dreads the sight of a snake, con- 
Siders We a burden, is nat satisfactorily adjusted to life, & 
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troubled by certain useless ideas, is frequently excited, loses his 
‘temper, cannot stand the sight of blood, and ia tmubled by might 
Tante st 
‘MooePauatons Rescnow vo Soran Raceron 20 


"Tg ae len indication a a tendency far lune eneons by “etre 
shan by none 


uw 


mares, is consistent with the correlations of — 162.068, ~ 251 
066, and ~.278:.068, respectively, with the compodite sores 
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for anxiety, excitability, and paranoid tendencies, The lower in- 
ing in the “neurotic” group is here, perbaps, 





‘The fact that persons who report themaelves emotianally ex- 
citable under these various conditions tend to fallin the group 
hhaving the minimum blood-pressure rise, is an unexpected find 
ng, and the faterpretation is not immediately apparent—ihe 
assodation of increased blood pressure with states of emotion 
(except in the ease of physiological “shock,” which fs hardly indi 
‘cated bere) is too well established to be brought into question by 
these results. Pecbaps, asin the case of the galvanic reaction, we 
_must interpret the significance of the changes in relation to the 
physiological conditions Immediately preceding and to the pecul- 
larly senvory character of the stimulus. Te give an adequate 
answer oo this and on certain other matters, we must await the 
‘completion of an apparatus by which me may obtsin continuous 
records of absolute, as well as of relative, blood-pressure change 
fn homaan subjects. 

‘A comparison of the replies 10 the personality inventory made 
Dy the respective roupe of 22 fadividvals representing in the 


ight degre the fous pouble combinations of BEY +) blood 


pressure reactions with ME galvanic reactions showed no clear 
evidence of relationships of any kind. 


Wide (19) hae rmeaty eed evidence fr 8 awed wae” Uta 
engnnejnu) Which may wal be applatiela haat, He bere thatthe 
phe thee rato plead Med peat, heb Ge tency tomer 
‘nevee and he geet th eaecy tome x Gece be mage of Cee 
‘metmim floing aininntnin of den The move fcipe operating under 
‘Cations of pimedaon might scons or he cof atte ects 08 Mood 
(remmar skce ober. we may inl! rut he dn he guineas tat 
(een group lye ahow ager level of extn than ete 
Sppresciog he sania dtouce, ls unceauscabi,wemdag ihe “ew of 
[Ral aln" that thy shld ew pe trader towers opi Bend pr 
sonra adnan of ere daca aon 
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Qormowiine Ire Rexasms 70 tax Bioun Pesos 
‘Rite Fouovne Puart Tease Socks, 
Noor ()e Groupe [eI ()=Groups IUAIV 5,2, 5,4. $= Quint 
fest Queation or Blank 
Qunsmoms Rare ro Haak 
Do yeu cone youre rather nervous para? 3-9 
enews ee 








Do yow often have bac pale in any part of youe body? 4-3 
presen, 





mans 440 
Have you ever ad spells of diasines™ 





Do you ually sleep wel? 7-5 
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ave you ever bad the habit of tiscing your face mack or ouiders? 7-16 






(Qeesnoss Resanve 10 Eworios—Everramtsts, Derereson, Bx 


Do yon wally conta yur tamper? se 





(Do you foe your hand eal a dangeres sruation 
mint tae 





eo you os your temper quite? 3-36 
fin, 1 + eased n= 


ae 
fe 





Ave you often in sate af excivement? 6-9 


Can you ted the ight of Mood? a 
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‘Are you fequenty tooblet with aighemanes? 6-33 





Ae yo oltenafeaid of cootrartog vase? 3-25, 





‘Dv yn dread the sight of wae? a-ae 


ae 
mang 4 


Bo you foc 





tHe isa erent bares? 9-6 


‘Do you Lol that you ate wot satisfactory adjusted vole? 7-14 


(Qussnoss Rerame wo Sota: OnesTATION 
Would you sy that rou are cynical about membersof the opposite we? 6-1 
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‘Do yee Frequectly fel that you deserve beter ot han you have? 7-4 


Paae aoe 
reas 
ag 42 


‘Do you have the bait of cootaditig pape? $15, 
Min 1 wr pe tytiat adem 
2 tweet han 
Pros rire wanes 








Do sou ever ems the street to avoid menting somebods? 621 





‘Do you like take oo responsi? 


Ria. 1 9.0 2.9.4.0.0 w.0ee est nit din~ 





Does some particular asses thought keep coring into yout mind to bother 
you? 26 
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Do you Aiie to write about youmeif eee to wary coe fee? 7-35 


To summarise the conclusions here presented regarding the 
signisicance of the blood-pressure reaction te the sensory stimuli 
(shocks), it may be suficent to indicate that « small or minus 
verge blood presure rection ely to carat a up 
‘of persons reporting mumerous "neurotic" units. The 

torreon (nrg ats) eppeare with sores on eactablay, 





10, DECREASE (ADAPTATION?) 1 THE GALVAME BEACONS 

‘This measure ia the average per cent galvanic reaction to the 
fire three shocks minus the average per cent reaction to the sec 
‘ond three shocks, 

‘One of the mast obvious characteristics of the prafles of elec- 
soul changes ia response to sucorssive stimuli is the decreawe 
in the magnitude with repetition. We bad assumed that this 
change would be largely a function of prychological and physio- 
logical adaptation, ancl that correlauions wwuld appear between 
this measure and the personality scores. Total scores on acither 
the neurotic inventory nor the iattoversion-extroversion test, 
however, offer any signiticant relationships (Tables 3 und 34), 
although we akall Later show that this measure bears relation to 
certain kinds of questions in the inventory. No conalstent tend= 
ency toward a correlation is evicent from a study of the average 
farm movement and average sock intensities for the respective 
uintten of chia measure. 

‘The assumption ia formulating a mesture of this kind was that 
an index of physiological or psychological adaptation would bear 
‘2 definite relation ta the adaptability to various Uife-ituations re- 
ported by the subjecta. Actually, the examination of the answers 
to the questions in the personality inventory makes {¢ clear that 
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‘the mote excitable persons show the greatest degrees of adapta- 
Mion, This may suggest that there fs greater oppertunity for 
adaptation fo already excited than in non-excitable (already 
‘udapted?) persons. 
TABLE 
Deearate(Anarrarn?\ ow GacearerRet — w Satust in RALATW 


"The range of adaptation represented in the respective quintiles 
of groupe I-1S and LUL-IV is given in Table 35, 

There fs no consistent diference between the distributions of 
men and wnmen in the quintiles representing great and small re: 
caasion of the galvanic reactions. 

Persona with large adaptation are frequently members of fea- 
Lemities or clubs, and few of them are oa probation for scholastic 
defidencles. Nefther Amertean Council Intelligence Test score 
‘or the number of grade-points during the frst quarter show any, 
‘consitent relation to this measure. 
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[No consistent difference eppears between the 


adaptation date 


of persons with high and these with low scores on the neurotic 
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inventory or introversion-extroversion tests, We find, however, 
that persons with the mazimum adaptation report with mote 
than average frequency that they are upset easily, are upset if 
they lose in a competitive game, and ace disturbed tf seen by thei 

{riers in s five and ten cent stare. A correlation of 196 067 {a 
found with the composite scores on excitability (lit, p. 224). 

‘The probability, P, that this coefident is due to chance is less 
than 1 In to. 1! we were dealing bere with an inder of payebolagi- 
cal adaptability. we sbould expect large scores to be correlated 
‘with mall rather than with large emotional reactions, That the 
‘decreasing reaction to successive maderate electric shacks is #380 
ciated with evidence of easy emotional upset would wiggent that 
the real reason for the decrease in magnitude is wa excemive re- 
sponse ofthe aject ca the initia shocks, and that what we really 
‘meanure is the retum toward normal reactivity, oF, pethapa, a 
phenomenon indicative of an initial exhaustion of the reaction 
mechanisms. The specific character of the subjects’ Inventory Fe= 
ports shows that this, which is possibly an initial overreaction, 
-awociated with considerable concern for their safety and prestige. 


Qoamonnaras Iraxe Reuarins 70 Asarranoy (7), 


Nos (=Growpe FC (Groupe TAY 4,2 5 4. 3 Qulnties 
Sever 2=Qumtinn oc fiaek “Ko 


(Qumanows Racarivs 70 Exowowat SrAsttery 
‘Does fe upset you to foe la competitive pame? 3-13 
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‘Do you mind baving your fvade sce you ica and 10 cent stare? 9-1 


Quermom Reunve ro Seca: OTANI 





‘re you troubled with bs 


(Quasnons Ratanee 20 Oumecaston 1oMAND REALTY 
Do you frequent tlk to your? 5-16 
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Do you have Ube hab of lanvieg a foto ae ated? sy 





(On the other hand, persons whose reactions later in the serice 
fare more neasly of the sare size a¥ thei initial reapomes give 
suggestion ofa terudeney to Ree from reality, expecially from that 
Involving vocal relationships. As shown in Table 3s, few of them 
‘are members of lratemities or clubs, and there are several of them 
‘on probatian for scholastic deiclenefes. With mare than average 
frequency they are troubled with shyness, talk to themselves, 
faint, se visions, find books more interesting than people, and 
regard people in general ap telfreeking or malicious. The incon- 
sintencies relative to these latter traits must, however, be rather 
marked, since only near-zero correlations appear with comporite 
‘ores on tmeasutes such as “orientation toward reality,” “Tatas 
‘old tendencies.” and “socially inactive tendencies. 

Zn this measure of “adaptation” we have an index which i 
rather specific and which correlates with compeaite scores on only. 
fone of the personality variables we have tried to measure, ¢., 
‘exciubility. The relationship is not, honever, sufficiently high 
10 be of value for prediction in individual cases. 














1. GRoNTANEOUS GaLvaonc uEACHONS (Pee CENT) URI 
Seranvats Merwe cuoeas (32 iNeLtbiNy eanerioN 
‘Tale measure, asindicated in Table 36, manifests « low positive 
<onclation with the strength of the shack and a somewhat higher 
‘correlation with the magnitude of the motor response lo stimula- 
on 





REACTION TENDENCIFS AND PERSONALITY 143 


‘Table 37 gives the ranges of the respective quintiles of groupe 
[Il and TIE-1V. The data included on sex show no consistent 
differences bermcen the quiatiles for large and small reactions, 
‘There i indication that the individvats witb Use larger reactions 
sara moat often members of {ratemities or cubs. Averages for the 


TABLE 5s 





Intelfgence Test scores, grade-points during the first quarter, or 
‘the number of individuals on probation for scholastic deficiencies, 

‘The spontaneous Teactions during the 3o-second intervals be- 
tween the shocks ofthe frst series show, in Tables s8 and 30, little 
consistent difterence between the reactions of individuals with 
high and low tolat ecores am the neuratic Inventory or intrower- 
os-extroversion tests. Therels, Lowever, 2 correlation of — 198 
£071 with combined neurotic inventory scores from groups [If 


144 THE DYNAMICS OF BEHAVIOR 


sand ILI-1V, and of —.213£ 067 with composite scares on “som- 
ssthenic tendencies” (st, p. 222) similar to that previously ob- 
served with spontaneous activity after the warning. The proba: 
bility isear 1 in 20 that these correlations might occur by chan. 
‘This meanure of spontancous change is ot, however, to the same 





ram 3 
Stomaneors Casvarne Reacroen (Pax C 

"Peven Sascas tw Basses To Necwe Scenes 
"This bie shoo cote mation ewe ear leveatony 


and oantreto pvene racine 



































doxree specific for physical weakness, at was true after the warn 

ing, The peychological factor fa given greater influence in thia 

ueasure, and we have a correlation of —.tgort 069 with “neurase 
ie tendencies” (list, p. 222). Specific items such 














sccempanying histograms to he frequently charactertetic of pet 
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sons with the minimum of spontancous rection. A pombe ex. 
ception tothe rules the report of an episode of blindness, deat- 
‘ese, ar durmbneus by a few incividuale with considerable spon 
tancous changes. Correlations of ~.r79%.068 with composite 
scores.on “socially inactive" tendencies, and of ~ 1354 070 with 
hypersensitivity,” ae of interest in conjunction with the already 





Srowtanaoun Gat € RuAcrina (Fen Cent) seam Derzevita tex 


"Theale hows igh nea fs the steven ge ager sation tha 



































‘mentioned relation to fraternity or club memberships. Among, 
the evidences of poor social oFientation reported by persons with 
‘& minizsure of apontancous reaction ere dificulty in makiog. 
(tionds, failure to meet important peztons st a social function, 
dissatifaction with one's lot in hfe, shyness, feelings that people 
ip general are seif-ceaking or malicious, allowing people to cxoned 
ahead in line, talure in social conversation, and sel-consciousneas 
in recitation. “Disorientation toward reality” aloo appeacs slight- 
ly grenter in chose with minimum spontaneous reaction, feelings 
that they are not theie “old selves,” that things are “not real,” 
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and a disposition to tall (o themacives being reported with much 
‘more than norma frequency. The correlation with the compasite 
score on disorientation is, however, but —100:% 070, Emotional 
disturbances among peraocs with stall reactions are evident from 
their reports that they have alterations of moods, that they are 
‘evily moved to tear, und that they Bavers great fear of re; but 
the absence of correlations with the composite scores for related 
‘variables leads to a question of thei significance 

Tn general, it may be said that spontancous galvanie changes 
between stimuli are frequently smal or Incking in physically 
weak and "neurasthenic” individuals, The relationship here dem 
‘onstrated isnot, however, suficiently clear cut to be of pedi 
value in indiviual cases. These findings appear consistent with 
‘Syr's (1926) and Sy2 and Kinder's (1928) findings ofa subnormal 
frequency of epontansons reactions i catatonic cates. These 
‘workers aio observed & subnormal frequency ia depression and 
‘thigh frequency in paranoid schizophrenia, Odegsard (1930) re- 
‘ports rezlts which in general are consistent with our observations 
fn that he found a subnormal frequency of 'continuows” curves 
fn schizophrenia, depression, neuroses, and organic and toxic 
paychones 

Quiemonarer frews Reere 79 ma Srosastos 
Gaxvasce Reactions aErweEs REAcnows To SHAS 
Neos (Groom FIL (de Geoape HEIN «3.3.4. 5=Qvintls 
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Have you ever bad narvous bradowa? 2-23 
pees mane 





1 your end Waly to aha on one aa? 6a 
nie. te. 








(Queerows Rxtarive vo Soci: OxreseA TI 
‘Do you mace fends sniy? $16 


inin. 2 sessememstte 
3 oaassseie 
2 SEIT 
mag tetaceeeaemeee en 
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1a year racer siuatinhed with bee Ke i He? $30 








‘Ave you aby with ila? 3-2 


an. § non nn nn eee 
‘De you mind having you trends see you ina sand vo cent store? 713 





‘Were your partts partial any f your bothers of wiles? 4-8 
twine 1 mseeen, PPP 
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[Do vou alow people to crow ahead in ine? 4-8, 
Rin Hane ERR 
3b taney 












eo you oten feel that you do not get your che ia social ouverstioa? 
sa 





mans ee ne 





Do you have igesty fo main Heads? sg 


‘Do you fr se-cnacios when you rece fo cam? 6-if 


Was your mether 





he docinant roche ofthe fay? y=nb 
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(Qusarions Ranareve vo Onsuearion TwwAnn REALITY 
‘Are you evr bother by a faling that ings are act sal? 3-7 


Peeeeenn: 
ug seat nT, 


‘Do you feaqumaty tak to youre? 


Man eo beset 











‘Do you ever beve m queer fecing a+ f you mere wet your okt acl? 64 








‘Qoaertons Race ve Exorsen 


‘Do your fningsatermate between happies and sadam without appare 
fauna? gna 
tala, tt 4 etetinsase PPP m= 


2 sa STINE 











REACTION TENDENCIES AND PERSONALITY sg 





‘Tals meanice shows, in Table 42, no appreciable relation to the 
standard intensity af shock. There is « small postive correlation 
{in both groups I-11 and ITT-IV with the amouat of recorded arm. 
movement. 
TARE @ 
Jeeuemow Yona Raseeasce Canon mr Seay ot 
mac 
Mov Fienact 





In Tabla 41 are given the ranges of resistance change within 
the respective quintiles. No consistent difference in reuitance 
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change characterizes the men and (he woman in the two soups, 
‘This measure shows no consistent relationship to American Coun- 
il Intelligence Text scores, number of grade-paints during the 
first quarter, number of persons who are fraternity or dub mem- 
ber, oF the musnber of those oa probation. 
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Table 42 shows no consistent difference between the total res 
saance changes of perons with high and those with tow scores 
fon the neurotic inventory; nevertheless, combining the standard 
scores on the diferent groups gives a negative corelation with, 
this measure of —.145.072. Consistent with this nding is the 
‘correlation of —.134% 9 with “somasthenic tendencies.” T¢ is 
of interest that Syz and Kinder (19:8) report a markedly submor- 
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smal total restatance decrease fer catatonice and deprenives under 
teat conditions. Table 43 indicates somewhst larger total change 
for “extrovert” than for "fatroverts," the conlation coeficient 
for the combined data of groups IT and ILI-IV being, however, 
‘only 086+ 086. The answers to the personality inventory relative 
(co tmeasiness in 2 subway, unpleasant dreams, aightmares, and 















































blushing, suggest tht persons having some ansicty tend to have 
maximum total resistance change, a0 a correlation of 111:4.070, 
in obtained with composite scores on anciety, and of .183-+.069 
swith “hyper-senaitivity” to personal affroot, A rather clar-cut 
Tendency for thase whe are cyaical abvat the opposite sex, and 
who mind having their friends see chem in a five and ten ovat 
store, to be pertons with minimun: total resistance change is also 
‘evident, Sy2 (1926) found that schizophrenics of = paranoid 
‘tendency were likely to show an excessive drop in resistence dur 
ing experimentation. Cattell (2928) has noted that annoyance, 
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depression, good “mental rip.” and good physical condition fre~ 
quently characterized persons with large total resistance change. 
In groups IT the women, and in groops III-TV the men, show 
he largest total change. 
‘Qovmmomeame Frrus Reams 10 Toras ReMuTANce 

‘Guvoe—inrnat Yo Mar Raasavee 

Neg (eGrge FI ()=Graye MAY 4, 5,4, 5 Culler 
‘snes ?=Qoenion er Mack =o 

(Qoarove Renate 10 Exomon (Awaz?) 

‘Does it make you uneasy to go ito w tuare! or mibway? $15, 


‘re your davineams wal boot wept things? 58 
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‘Ace you bothered uc by bushing? 6-27 
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‘Qevercn Razarve Wo Sostat Onaoart 

Woold you sy tbat tical about mecnbers ofthe opposite ne? 6 
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‘Do you mind having your fends ee you a 8 ae xo went ae? 7-45 
mint ewe Pon 











ave you eve et your eemory for x ae? 8-16 


The per cent ebange (form initial to minimum resistasce 
‘shows « low order of relationship te scores on introversion-ertro- 
version and to ~anaiety.” It is one of the less valuable of the 
measurements we have (ested, 


15, MMEMUM RESISTANCE BEACHED BOROG THE FIRET 


‘The lowest resistance reached at the peal of any of the reac 
don to the first six shocks points, 90 far a8 it as vgmiGeance, 12 
the ume tendencies as initial resistance, As in the case of this 
other measure (p. 77), minimum resistance shows some negative 
correlation with the millamperage of the standardized sback in 
Groups I-11, but no appreciable correlation in groups TII-IV: 
"Im erupe LILY, where we bave tartan of he vege at rane 
{he eimuting atrainn, tees pve sesteation Wetwers rnin) D.C 
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[Negative corelations are also (ound here ia both groups [-II and 
TIELY between minimum resistance and the amount of recorded 
farm movement. This is addilional evidence, eepecally in groups 
TIIV where there was 20 relation to shock intensity, of the re- 
fctivity of the skeletal musculature of persona with low redat 
ances. Conversely, White (1932) demonstrated that muscular 
tendon reduces and relaxation increasee clectrice) resistance 











Milles (1926), by « high degree of susclar selanation, reded 
‘or completely eliminated the normal motor reaction to elastic 
‘hocks, These facts all support the view that low retistance, 
‘muscular tenion, asd munculas reactivity are clvely interrelated 
variables 

"The range of resisances represented in the respective quintiles 
cof groups HT and TIY-1Y ave given in Table 45 
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‘The averages of the American Council Inteligence Test scores, 
the grade-points during the fst quarter, Ohe number who were 
‘on probation for scholastic deficiency, and Che mumber sho re 
ported membership in fratemities or dubs were compared for the 
Individuals in the respective quintler No emelstent relation 
appeared between these averages and resistance level, 















































tendency toward Blgh tevels in groups 
in groupe I-IV, Since relationships with personality tr 
been presented only when groups I-L? and IL-IV showed tend- 
encis in the same dicection, ft soems probable that sex is not a 
determining factor in the regressians which have boen considered. 
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‘Do you lel that you are not aaectory adjusted to le? 7-14 
3 

‘ 

mat. 


‘Do you think you are rgandad ns clea! of other paola? 8-13, 


peseren aes 











faint + 90s.0e 8 ae 
Do you often get erste in people? 8-4 
(Qeemnoss Rauerve ro Haase 
Deo you ever ak fo your abep? 3-2 
mint 64,2 





‘Do you God it macsuny to watch your haath cael? 2-34 


pene 
see, 





3 
4 teaier 
mang tate ter, 


Have you ever been Mind, hal lind, deaf or dre fora time? 6 
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Masceaancors Qos 
Dp you often fn ost miserable? 6-2 





‘This measure shows no consistent relation 10 scores on the 
neurotic inventory or to the introverscn-extroversion test. ere 
‘again. as in the case of initial resistance, we find iow negative 
correlations, this time of — 181 4.068 with “paranald” tonden 

ies, and of ~.185 068 with depression. The probability, P, 
i 1 in to that these are attributable to chance. Ae shown in the 
histograms, perscas with low resistances more frequently than 
the average report disiking people intensely and being considerud 
critical af others. They appear quite non-paranoi, however, in 
ot considering moat people “sll-secking or malic 

“Thia measure also gives a low order correlation of 
‘with composite scores oa excitability (p. 224). Only one item 
farding excitability, that about being frightened by lightning 
1nas, however, heen diferentiated by the techainyue sed in select: 
ing the histograms. Evidence for the greater motor excitability 
‘of the individvale with low rasstance has been already mentioned. 

(Que results suggest a slight tendency, too Jow for predictive 
‘purposes, for low resistance to be associated with depression and 
paranoid tradenc 
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$4, CALYANIC RECOVESY DURING THREE SECONDS APTER THE 
‘Asan index of the rate of recovery we have arbitrarily choten 
the percentage recovered during 5 seconds following the peak’ of 
‘the galvanic reactlon. This is an interval long enough to include 
the steepest portion of the recovery curve and short enough not 
appreciably to overveach the recovery period for he emaller reac 
Hons 
Tn the majority of the studies employing the galvanic skin ve- 
flex, the concer of the investigatars has been either (+) with the 
level of resistance or (3) with the magnitude of the response 10, 
stimolation. ‘There has heen litle controlled stuty of the possible 
significance of the curve of recovery. The alterations in form of 
the racovery curve attending changes in the subject's resistance 
‘Mlustraced in the sample record of Figure :, It will be men 
that there is litde or no recovery of resistance after the peak 
the reaction in the case of the first shock, but much greater 1 
covery after later stimul. We have shown (Darrow, 1931). by 
ineraicrophotographs of the sweat gland orifices and of the sbad- 
ow of a galvanometer pointer projected on this same skin are 
that galvanic reaction occurring without visible perspiration i 
followed by ttle ar no immediate recovery of tesislance, but 
that, a8 tealstance drops and perspiration becomes more profire, 
the recovery becomes more marked. The importance of recovery 
‘ate becomes avident from a study of fts relationships (1) te the 
levelot resistance at which the recovery accars’ (2) to the magni- 
tude of the preceding reaction, and (3) 19 the poychalogical and 
vee RL RARE Se ermine tates 
Recorery duing wnds 


‘Roane st por aca 
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physiological state of reactivity of the subject as determined by 
Other criteria. 

‘As evident ia Table 48, recovery shows litte relation to the 
strength of abock but is significantly correlated with fnitial ree 


TAME at 








tiatance, with the slae of the galvasic reactions, and sith the 
reactivity of the skeletal musculature. There is also a positive 
relationship, when resistance Jevel is constant, betwern the mag- 
nitude of reactions of a eubject and rate of his recovery. In the 
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‘ase of those responses where tbe subject's reactivity appears 10, 
be near its maximum, and the wibject’s resistance near the mini- 
mune, the recovery following the peak approaches In magnitude 
the value af the preceding rexction. In the case af those reactions 
‘where the resistance of the mubject after reaction is far above the 
‘iinimum, the recovery fs se oF negative. Whether or not the 
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rate of the recovery will prove to be a function of metabolic, 
biocheonical, physical, or purely paychological factors Is not our 
Pea Come Gasvanne Racoveny 9 Rata 29 
Scour 


“Ts abe shoe he tendency fr 
tro 


Chief concern io this discussion. The impoctant fact in that there 
‘appear certain relations between a measure of recovery and ce? 
tala data on personally. 
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‘The ranges of the recovery included in the respective quintiles 
of groupa I-IT and {II-IV are presented lo Table 49. It may be 
‘soted from the percentage of men in the varfout quintiles that 
there is no significant difference between the distribution of men 
‘and women with respect {0 this measure. 

‘The available data from the recorder's office of the University, 
Indicate that members of fraternities or clubs ace found a litle 
rmiote frequently than non-members among Ubose with large f= 
covery rates. ‘The American Council Intelligence ‘Teat scores, 
runaber of grade-points, and the number of pertons on probation 
show no such relation, 

From ‘Tables 50 and st it ean be scen that mte of recovery 
Dears no consistent relation to the total scores on either of the 
pereonality teste, although the combined standard scores of 
‘groups I If and i1T-1¥ show a prevailing tendency toward cor- 
relation with the neurotic inventory of 213+ 274. 

(questionxamne froma ReLanine 1 Pea Cost Gaavaoac RECOVERY 

Shesese 3 Serome Feuosree Peat or Ruacnioe 
Nay (la Groepe 5) Q=Grde BAY 2445s 
vive amor Blank "No 
Qoamose Risarive ro Gereat Haact 
id you ever ave anemia bay? 5-6 
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PISS S Teles ain - 
mx 5 fossa cesta 


Mave you found books save intereting tae people? 3-5 
min 1 4.0 g teesecese senses? Pm 
Pee penes 
3 tes 
2 2 


[De you aver cro the street to avokd menting somebody? 6-12 
















‘Do yom Uke to be with other people great deal? 6-13 
‘a 


? 
Bi 
rh 
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you stud dlegating sel? 5-71 
Pr reren: waaae 






eRe 


Does it make you uneasy 20g lato tuned or ibeay? 3-73 


‘Do yo fel you must do thing over several ns before yeu leave WP 85 





mint ones.eis) 
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Are you by wth gi? 3-09 
Bn y beste 


‘Thi index of recovery lids ie best correlation with the com- 
posite score on physical health—"somastheaic tendencies.” The 
Value of r here is ~365%.068 with a probability, P, of tin 100 
that iit due to chance” The histograms show that persons with 
Jow recovery frequently report previous anemia, swimming before 
the eyes, futteringof the heart and necessity co watch the health 
‘Comvelatians of ~.138 073 with neurasthenie tendencies and of 
=.1332.072 with sleep dficulties offer additiona) evidence te: 
‘garding the relation of beuith to recovery rate. Furthermore, & 
correlation of ~.200%.071 with composite snes on “ocally in- 
active tendencies,” along with such evidence as is available from 
the data on fraternity oF club memberships. suggests a possible 
‘elation of the health factors to social effectiveness 

Win evident that in this measee of recovery rate we have & 
‘correlate chilly of physical vitality and social effectiveness. The 
‘correlation is not auciently high to be mvtiabe for prediction in 
Individual eases 








15. RPCOVERY-REACTION QUOTIENT (AVERAGE 708 
insr TREE gncexs) 
‘The recovery-teactian quotient for each shock is calculated as 
follaers: 
erent retance (iw) dating 3 arconds 
eto peak of th rection 
‘Beciase in eitance Geo) Hom smulas Yo aT 
‘This measure does not appear, [rors averages of the respective 
‘quintiles, to be w Cunction of the standard strength of shock at of 
the magnitude of the recorded moter reaction, 
‘There i evident in Table 52 a tendency for women to have 
lower quotients than men in groups I-IL. This tendency, however, 
is hardly apparent in groups ITI-IV. The fect that the correla 
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tocs which bave been offered by histograms are depeadent upon 
regressions in both groups J-Il and ILL-1V is some evidence that 
sex has tt been a determining factor, at least in the histograms. 

‘Examination of averages for the respeccive quintiles shows that, 
this maaaure bears no relation to the American Counedl Intel 
‘gence Test scares, to the number of gride-points made during the 
{Gra quarter, to the number of individuals on probation for scho- 
lnstie deficiencies, oF to the number af persons belonging to fr 
temities or cute, 
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By dividing gxivanic recovery by galvanic reaction, we are able 
largely ta eliminate the eflects of certain factors which are som 
‘mon (0 both measures such, for instance, as the eect of phy 
logical reactivity upen the magnitude of Ube 








‘action and to retard recovery, as, for example, conditions of 
Irctability or anslety, are acceatuated by this procedure, We 
find Uy examination of tbe answers to Ube various questions that 
‘persona with a small recovery-tesction quotient are in a dicpra- 
pportionate numberof cases msceptible to emotional disturbances, 
We alto find smalle: quotients among lodividuals with high “neu 
rotie” scores in Table 55, and a correlation of — 160+ 076 be- 
tween recovery-resction quotients and tolal neurotic inventory 
wcores. No relation with introverdon-extroversion is apparent 
‘ther in Table 54 oF by means of the method of carreletan. 
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Examination of the data relating to health shows a high inci- 
dence of persons with low recovery-reaction quotients who have 
trouble with the sound af the heart in thelr ears preventing sleep, 
‘pains in the eyes, and nervousness, xl of which, bowever, ure poe 
Wibly neurasthenic symptoms. The correlation with composite 





"pe Racormn Raton Quoreresm REUNION 7 
Necone lnvarveat Saas 


‘Ti ade sows Sa oun I and TIE-TV a senda fr rman” pater 29 
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i 
scores on Health No. x (“somaatheaic” tendencies) in 290.071, 





‘neurattbentc” tendencies) is 220% of, 
‘The probability, P, that these might be attributed to chance are 
1 in 10 and x ia. 50, respectively. In keeping with these observa 
tones the fact that many anewers relative to the inner emotional 
life ofthese persons reveal » marked excitability and « prediepaal- 
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tion toward states of auricty. They often have (ealings easly 
haunt; they get rattled easy, have ler of Gir, are lteh exited, 
re troubled by blushing, are made uneasy by eronng « bridge 
or going into a subway, fear that they sary jump from bigh 
Blas, ind it dlGcut to speak in pubic, believe thar people 
ram 
“Per Recor cr eure RELA 
pay 





Enea 


Tate hows mo consent ine 


‘make fun of ther, and are bothered by feelings that things are 
not real. Correlations ranging from 735 to .188 occur with the 
‘componite scores on the various items in what we have termed the 
“newrotic syndrome.” This wyndzome includes, in addition to 
“geurasthente Lendencies,” “socially inactive tendencies,” “hy- 
per-seaxtivity," "depreasion,” and “anxiety.” This measure alto 
correlates x68: 079 with “disorientation townrd reality.” There 
appenrs one incomaisncy in the histograms, Le. that these indi- 
viduals with the lowest quotients and the highest frequency of 
aansiety report the lexst fear that they are in any way sexually 
inferior. In this case we may, of course, call upon peychoanalysis. 
for an explanation, or we may attribute the regults to chance 
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Quesnooue Irmus ReLATH0 10 7a 
‘Racoveay Reacron Qoorier 
Nek ()=Groop lt (in Grcups ILIV 4,5 
taYea 7 Quien or Blank 
(Qossrows RaLarrve to Guceaan Meine 
‘Dow your heart wmetines sedis your tars 0 Lt you cannot see? 1-9 


4 s= Quotes 








Do sour ayes often pain you? 5-35 


Quesnosa Raustive 70 Eaoron ano Array 
‘Ave you trqcantly woobled with nightmare? 6-35 


‘Ae you bothered och by Dishing? 6-27 
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Have you ever ben aii thet you might jmp of when you were in a 
igh pce? 4-13, 


Haye you ever been aa tht you are sera infer te otber men (ther 
women)? 4-5 


‘Are your lekngs eats ur? 2-24 


Do you get matted asin? s-at 


man 5 4.000,?? 





Does it ewe you wneny to ge inte a tanner bay? 3-29 


ows it make 300 uneasy to coat» beige over a river? grat 
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Do you have u great fear of Gre? 5-10 





Are vou often ina mate of excitement? 6-9 
ine rt ay ase PP 





(Quasnioes Reari2 ro Soci Onrexeanion 
1 parents partis! to aay of your brothers of waters? anf 


Would yg uty that you are more or Seu ignorant of 200? 5-30 
las esas t 
peer eee 








Do you think people have made quite 8 lot of fun of you? 6-16 


1p you snd I eae to peas in pated 47 
mins oto e.4 ee 2, 
oe eanaaas 
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you oe an necdeat re you ule to take am stive pert in ving baby? 
ty 
la. 1 aeseensPo2 PP PPIs 
PPevenanenit nee 
PROS Sees 















meng tee 
‘Queamiow Rroasooe OnmrAron TOWARD REALITY 


‘ce ee beter y feng eae et a 3 








Mave you ever nea a visio? 4-7 





From the punencs wlaionsip which the secovery reaction 
‘quotient bears to the measures of “neurotic” gad emotionally un- 
table tendencies we may consider it one of our best indicators 
‘of absence of “neurotic” tread. The coefficients of correlation are 

srificiently high to justify the use of Use measure 
individual eases, 








‘This measure ia obviously « function (1) of the skeletal und 
visceral reactivity of the subjects and (3) of their teadency to 
form associations between the noo-coed!tioned and the conditio 
{ng stimuli. Exactly how much is conteibuted to this mearure by 
each of these factorsiadiMicultcosay. Jn a later section (“Percent 
‘age of Association"), however, the conditioning will be treated by 
‘a method whick largely eliminates difereaces in galvanic rea 
tivity ena factor 

+ whe ta even the condoning fe prac recton very mashed, 
‘sin pen fom s computa f he avenge ef fonltznc! wd wee canoe 
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‘A-study of the relation of this variable to other physiological 
mearres Ie Table 35 reveals positive cormelations with the 
strength of the shocks in groups I-II, where double intensity was 
employed; with the magnitude of the recorded arm movement 
after the shocks in both groups I-IL and TI-IV; and with the 
‘magnitude of the galvanic reactions to the chocks ia both groupe 











‘TABLE 4 
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F-I1 and TIT-IV. The latter rather marked positive cortelation 
‘with the galvanic reaction to the shocks i te be expected, if for no 
‘other reason Une that the magnitude of the reypocses under the 
two conditions i to no amall extent 2 function of the lability of 
(he secretory and other skin mechanism in the dierent subjects 
‘oper Tae (ga esi fC cron wiped wih eco 
‘Soatnad ecilas Ie vane dads dat ot yd tata tern 
‘Si mepect to pemaiy. Weta et Cuneo, pret dso tebe 
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"The correlation of the conditioned galvanic response with the 
record of arm movement in response (athe shock, along with cer 

‘peurological facta to be referred (o later, suggests the pore 
bility of w moter factor in the formation of the conditioned vis- 
eral reactions. 

Table 56 gives the ranges within the quintiles of groups P-L 
land THI-IV. No marked diflerence appears im the distsbutlon of, 
ARLE 8 
va Com Cauvoone Reactant Ya Cosette SEMOROE A 
‘hruanee 20 hewoure ive Scontt 

‘me comatatdiferece btwren the att of oat’ 



























































‘men and women. Data on fratemity or club membership and on. 
Intelligence test ratings are also given quintile by quintile. No 
‘consistent difcrences were obverved for the sumer of grade- 
‘points or the number af cases on probetion in the various quit 
tiles; and the data are, therefore, omitted. 

‘This meazure shows ja Table 57 90 consistent relation to the 
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scores.on the neurotic Inventory, although the combined standard 
seores of groups I-IZ and ITT-TV give a low acgative correlation, 
of ~.2ted 073. Table gB indicates shat the “extraverta” of the 
Northwestern University Test tend te eve larger reactions than, 
the “introverts.” The correlation, [8 215 2.085. In agreement 
with this later observation isthe fact chat pervone with large con- 
Pra Corr Gatvste Reser 20 ras Comerrinen Stems 
“Ts tate aber 8 ledeney fr exo Gir rat rncind Ca eee 





pal tt 


ditianed galvanic changes are most often fraterity or club mem- 
‘ber (ace Table 56) and offer fewer specific instances of unsocal 
behavior’ than those with amall responses. Thece is also evidence 
(of higher American Council Intelligence Test scares among per 
‘one ‘with large conditioned reactions. The correlation, ¢, 
joa 122 in groups I-TT and .2$a:k 08 ln groups TI-IV. Per- 
‘ons with small conditioned reactions most olten report getting 
tired of people, not making introductions, not being interested in 
povpl, and Ginding books mote interesting than poopie. There are 
* Aa lnleatd by the ings. 
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121+ 969 with composite 
‘cores on “socially inactive” and “neurasthenic” tendencies. The 
significance of these observations, especially in the light of the 
findings of Paviov and others, may best be considered in the sec> 
tom an percentage of asociation of the conditioned with the con- 
Gitioning stimuli. Golla (1g2z), Jones (1928), Slight (1929), and. 
Freeman (1930) report interesting use of the conditioned galvanic 
reaction. 


(Qeasnonmunns Temis Raza 10 Tam Pax Cer GALvASIG 
‘Reaction 70 met Conainionbe STU 
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‘te¥ea 7 Question or Bak — 
(uesnas Retanvs 1 Socat Onuntanios 
De yu tte spot or iu pane at 2 pany? tio 
ta 8 4 a eae el?. 2h 








a tied ot people asi? 7-25 








eo you often et ivereste in propa you mse? 8-1 


Is your mother Anata wih ber Lot in ile? 6-2. 
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‘Do you mlod having your fiends ne you ia 8 und ro cent sore? 7-15 






Pesenan 
tables = 
Peet ees 











Do vos frequent fel that you deserve a beter lot than you bave? 2-4 


mang 002 
Do you wna to wal and wrong? 702 


‘Tho seltion of conditioned galvanic zexctions 10 the cant 
toned blood-peesmure reactions wil be considered inthe aucceed- 
Ing section and in Table 8: (. 232). 
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‘The blood-presuure reactions to the conditioned stimuli, aa 
evident tn Table so, show no correlation with the standardized 
shocks where double-intensity stimuli were employed, ond & 
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sway be signiscant for our study of the aiferenti blood-prewure 
‘and galvanic reaction (o stimulation that the conditioned gal- 
‘vanle change, as shown in the preceding section, correlated with 
intensity only for strong conditioning stimeli, while here we find 
the correlation only for weaker conditioning stimuli, To both, 
‘groups I-11 and THI-TV, as was trve of the conditioned galvanie 
eaction, 1 positive celation appears betwoen the blood-pressure 
change after the conditioned stimuli and the zangnitude of the 








‘The ranges of the measures within the various quintiles are 
ven in Table 60. ‘There is w dight bul aot significant tendency 
Tor the worsen (0 show small of minus blood-pressure chang: 
following the conditioned stimuli. The respective quintiles for 
this meawure axe not consistently related to averages for any of 
‘the data from the recorder’s office save the American Council In- 
talligence Test scores. ‘The magnitudes of the blood-pressure and 
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galvanic changes relative to each other appear, on the average, 
About the same after these conditioned stimuli as after the non- 
conditioned dicks or the shocks A comparison of the replits to 
‘the personality inventory made by the 12 individuals (6 from 
soups I-IT and I1f-1V, respectively) representing in the highest 


degree the four posible combinations TE (2) pend pressre 


vc vin pac ange hows enn s 
to the meanings of the two measures for personality by the 
‘ay these different groups answer the questions enumerated in 
Table 6r. The outstanding consistency that appears inthis table 
is that (he intviduals withthe largest galvanic changes and the 
smallest blood-pressure reactions to the conditioned stimuli ane 
swe these questions in & mance suggesting a comortable ndjost- 
rent to life situations. 








(Qcernoxsuane Temi Racers vo Tar Buooe Perse 
Rise arzza Conon Sens 
Neoy (P=Gnnpe FAL ()=Croopa MA 2,3. 4,5=CQities 
SEVce b= Qunatioe or Black -=Ne 
Quesnoxs Reuanve 10 Eyonosas Becrranuany—Avaare 
Do your feclings alternate betwete baypinen and sade without ap- 
[ent reunn? 9-79 





‘Are you frequently worcad sbout liga? 5-25 
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(Gorsmimes Resanva 20 Soci: Oureerarnon 
Wi you eet Well With your brothers ad nters? « 





PRosererenasy} 
mag tote te eee? 





3 


Do you make fiends ey? 5-20 


(Quiznos Retamve 10 Oxtesraron rowan KeAury 
‘Are your dayne shout improbable 3 


praraed 


Mave yo ever 


‘As in the case of the galvanic response to the conditioned 
‘stimull, persons sbowing the larger degree of blood pressure con- 
ditioning (Table 62) tend to make the higher inteligence-test 
scores, The correlation, r, witb intelligence is.4r4:+.a50in groups 
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‘Table 63 shows some tendency for the conditioned blovd-pres- 
sure reactions to be largest for those with high sores on the neu- 
rotie inventory. The correlation with the comblned standard 
cores is 211.070, the probability, P, that this is attributable 
to chance being 1 ia a0, The questins answered in “neurotic! 
‘manner by pervons with the larger reactions jn both groups I-11 

vd I-IV refer to wuch things as trouble with brothers and sis- 
ters dieuly in making fends, improbeble dreazs, alternation 
of moods, and worry over religion. Relative to these answers, the 
questions about having seen a visica and uneasiness in a small 
‘oom are apparently answered incansistently. As an (ndication 
ff the degree of consistancy characterizing the various relation- 
shion the cormlatine with the compose acres (o. +10 6) 











verTue blood prewrereacia tote conditioned simul! come: 
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Tstes with composite scores on “socially inactive” tendencica 
‘aK4:t 064, the probability, P, that this is attributable to chance 
boeing + in too. Ie ako correlates with composite seoreson "hyper 
senaitivity”’ 228 ¢.266, and on “depression” 205: 067, P here 
TABLE Os 
exc 0 Tar Comemont 
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Dering 1 in 20, Correlations of .r90 067, 104s 067, and 0B 
:£.068 also occur, respectively, with composite scores on 

ty," “paranoid” tendencies, and “disorientation to reality,” P 
Ibare being 1 in 10. Bach of these correlations, itis to be noted, 
<iflers Jn a positive direction from those already reported for the 
‘blood-pressure reaction 10 the chocks. Tt will be abserved that 
cortelations with composite scores which gave miaua valoes for 
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the shocks have, in the casa of the conditioned resction, become 
zero ut plus, and thal correlations which were zero have become 
plus. Ass remut of conditioning, bood pressure has changed from 
‘8 measure where a negative change corelated with neurastbeaic 
tendencies and excitability, to ane where rise In blood pressure 
comelates with "socially inactive” and “selancholic(?)" tenden- 











(o the conditioned stim by # reiteration of the fact that as 
result of conditioning, the effet of stimulation on blood premure 
has changed from © measure where a negative change accom= 
pied “neuraathenic™ tendencies and excitability, one where & 
ge in blood pressure corclates with “socially inactive" and “mel 


“ancholic” tendencies. These correlations are aut sufiiently high 
ta be of value for prediction (a individual eases 





18. wracerrack oF assocumIon (?) OF THM GALVAMIC RRAC 
THONG TO tx Compr‘ Srna (CLICKS) WINE 
“Ite CONUERLOMNG STIMCLE (SAOCKS) 

‘This is an attempt (0 measure the degree and permanence of 
conditioning by comparing the gutvanic reactions to the dicks 
(che conditioned stiwuli) with the reactions to the clicks plus the 
shocks (conditioning stimti) Immediately preceding. It a ealeu- 

ed a flows: 
Average obras change after tcee conditioned 
licks 
‘uae ss Ceara ter thee oeionag “" 
‘Hecate pencetiog 








‘This meanute shows no consistent relation to the strength of the 
shock of to the magnitude of the recorded arm movement. A tre 
lationship with sex appears (n groups I-II (Table 64), men occur 
lng with highest frequencies in the quintiles for the larges reac- 
ons; but no diflereace appears in groups III-IV. Since data 
fare presented ia the histograms only shen similar regressions 
‘appear in both groups I-II and WE-IV, sex is probably not a 
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determining factor in the relationshipa presented by histogram. 
‘We may oot be to sure to what extent it fsa factor In some of the 
other cortelations. The average intelligence text scores. and 
Grade-points for the first quarter are also prevented quintile by 
inte in ‘Table 64 because both of these vasiables appear re- 
lated to the percentage of association. No dear consistent rela- 
onship speared with the number of students on probation or 
the frequency of fraternity or club membership, and the data are, 
therelare, omitted, 
TAME 


‘Aoncenan () © Chace nwo Seoces 
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[A slight relation is shown in Table 65, notwithstanding the 
Inconsistency of group 1, between percentage of amocintion and 
the neurotic inventory searen ‘The correlation for the combined 
standard scores of groupe FAL and LI-IV is ~ 107+ 073, This 
right have occurred by ehance ence in ties. In Table 6 there 
{su ight tendency for exueverts to show the larger nverage per 
‘aneage of association tn groups IL and I-IV. ‘The correlation’ 
lor the combined standard scores {a 136: 084, offering 2 chances 
Jn § of being a result of chance 

“The highest correlation shown by this meamure with any person, 
sity variable {with the composite scores on “earastbene” 

"Meats foe jc ram thi met a 86 
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tendencies, the correlation being —266.4 065, and tbe probs- 
bility, that its attributable fo chance is 3 in 100. A sorralation, 
of ~ 211.067 occurs with “hyper-senaltivty," the probabftity, 





Prscemriex oF Amocuroe () or Comes erm Saoces pt Rassnon 


‘Ts abe howe 2 seadeneyin Coops ad TI-TV fo bts Bang Bh 
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cies aad with “amsicty,” P being 1 [n x0. Correlations of —.166 
£068 and —.2352.069 with probabilities of ¢ in s occur also 
‘with “depression” and “excitability.” The correlations with 
telligence suggested by the averages of Table 64 are 235.035, 
tnd . 300 o96 in groups FAT and TIL-TV, respectively. 
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Quesmosniane Ines Revariss 70 me Peacenthce oF 
‘AssocuaTiox (7) oy Cusces #704 Swoces 
Naoy -Groupe FN (= Groupe WV 
‘teYen = Question ot Bank 
Quxsnons Rexaries ro Greacent Maat 
‘Deer yous heart tometer soued in your eacnno that you cnet ween? t-9 


= Quintes 
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‘Are you tnqueatly bothered with indigetice? 3-6 


Do you have great roany bad beaducbes? 








‘Do vou ever fee an amfel prescate in or about the bead? 5-9 


Did you ever bave anemia hath? 6 


: 


exeaPrions: wt neatrn (2 aeLaren 29 LARGE 


TPEAGIITAGE OF ASSOCATOS 
id you ever have art woubte? 439 


mans 484 80922, 





as uny of your tay been insane, eesti, or fenleminded? ¢-y 
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: ieee P27 
Pereren ian 
pererena ses 





Prareeeniiisttees 


‘Ate reception or ta do you se to atthe important person pees? 
la 44,22 2a mmm 
perros 








Da you fel thet you ate ot ntsacttily adja to ile? 7-16 
min 2 om ese 02.2 
poseaere 
yReeenes 
pereeertm 






(Do you fad it died to spa in pen? 7-7 


A naan? 2b 
pecernies 





(Do you frequently fee that you dasrve a etic Wt tua you have? 7-4 
arenes ta 








REACTION TENDENCIES AND PERSONALITY 193 





PPP 
3 taaeesccanenenenene 
jf toassesaamomarene 

FOV SOROS NSN EH 











Cae yor and the 
mind eae 





‘Was yoor mother the dominant meber a your family? poo 


‘Qussmons Retanve 70 Eworon 
Ave yu aad of ling we you ae wm «gh ace? ae 
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ovr have west fara Gre? 5-10 





‘Are you often Ina atate of excitement? 6-9 


(Cun you stand the sight of Blood? 6-14 


rt yom my ovo ites? 
Dasteshpee 








‘Con vou stand disgusting amelie? 3-19 
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‘Do you often fet fut miserable? 625 


man 5 tite 


1 you ave oe an downs fe mod witout apatet exe? 38 








mass eee? Dn a 
‘De you tn lnc cen when 7 wih ether pale? 7 








seetiasous Queers 
Do vou often say (hiags on dhe spur cf the moment and hen regret than? 





A small percentage of association such as thet bere showing. 
solationship to certaln specific “neurotic” teadencics might pots 
Diy be attributed f0 one or more of the following: 





“The fact tat evidences of emotianal excitability, mich ms ese 
‘of being shocked by sexual topics, fen of aling, fea of i, tre 
‘quent excitement, eauly hurt feligs,eany discouragement, et, 
‘te found in cases where there ate senall reactions to the condi. 
toued licks as compared withthe veactons tothe dicks pw the 

preceding, may man Uae the reaction to the shocks Bas 
dncenexceasve nnd tha! the effect ofthe conditioned stimula wan 
femal because Of the mubjec’s great rele! alter ceamion of the 
‘Socks, Numerous evidences of il health ia this growp, uch as 
(he heart sounding ia the ear previous nervous Beenkaown, ine 
seston, headaches, and anezis, suggest # Physslagical ssboor- 
Salty which would favor explanation by assuming an eusy ex 
bbaustion of the react 















normality. Richter (rase) offer evidence ff 
sweating which follows several days after transections of the cord 
‘hat the “cerebral contro! of the eutonamic activity in the card ig 
predominantly an inhibitory one.” Permitting poople to crowd, 
‘head fs ine, nat meeting important pervons at a tex, dfSculty ip 
public speech, and difficalty io making friends might woggest any 
‘of the three explanations—inkititloe, physiological mboormalty, 
or deficient “psychic energy.” The lower average nteligence-tee 
seores and umber of grade-points achieved by the individual 
‘with alow percentage of association may also be explatned om any 
‘one of the three hypotheses. 
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‘the facts, Even such eflors at experimental smudy ofthe genesis of 
‘emotions as Watson's investigation of the rise of aflective renc- 
‘ons in infants do not illuminate our problem. In fact, we would, 
have expected, on the basis of Watsoe's observations, that the 
‘Persone with the most frequent emotional disturbances would be 
those who were most readily emotionally conditioned fo noxious 
stimuli, On tha contrary, we find hese the persans with the least, 
‘not those with the gresisst, coaditioning emotionally most un. 
stable 

‘Tt must be borne in mind, however, that we are concerned here 





with mechanisms of organic preparation, mobilization of ener, 
and of defense against effects of high temperatures, eto. (in the 
‘sense that the electrical changes appear to be functions of the 
hheat-regulating mechanissos). From the stanvipoint of efficient 
function we might assume, without doing violence to known 
facts, that the person whose beat-reyulatory onganiam automat. 
cally responded to conditioned sensory stimuli would be beat 
‘equipped to mect fe-situation—and that be might, also, be 
more stable emotionally. Indead, it may wall be that there isan 
inteinsic incompatibility between emotional excitability and fu: 
cdlity af lowerleval canditioning. Whether to atuibute this to 
‘phenomena of difluse iradiation due to emotion, to inhibition, 
‘fF to something else, it may now be futile to guess; nevertheless, 
ft may be that euch an incompatibility exists and that what we 
term “neuroata” la eaventaly such a slate. The results ebiained 
by Slight (gag), with the exception of those (ram one subject, 
indicate greater conditioning of the associated stimulus in the 
‘emotionally more atable individuals, Unstabie individuals tended 
to be more indiscriminate in their reactions. Pavlov (1938) re- 
‘ported tha deleterious effect of he emotional upect from a flood 








to all conditioning, Liddell and Bayne (co2z) have reported, 
simalac results in he case of sheep. 
‘The smaller average incellgeace test acores and the fewer 
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wade-points made by peroas with the smaller percentage of 
‘sssocation might be explained as a resalt of emotional dificulty 
fr ax due to the before-mentioned inkibition, physiological aab- 
amormallly, or deficient “peychie enerey. 

in concluding diacussion of these data, we may call ttention 
to the fact that this measure is positively related to iatelligeuce 
and affors some of our best correlations (negative) with “neurase 
Ahenie” and “emotionally unstable” tendencies. These are Not 
sulficintly high to Justify use of this measure for prediction in. 
Individual cases 











19, EXTINCTION OF THHE CONDITIONED GALVANIC REACTION 
‘The percentage of extinetion of the conditioned reaction i cal 

culated by wabtracting from reo per cent the percentage which 

the reaction to the Uhind conditioned click is of the reaction (0 the 

first, as follows: 

Resistance cone inchs afer third conditioned oc, 

Redatnece cn She aer nt cane ek ™7° 

‘This index of extinction shows no evidence of a correlation with 

the Intensity of the shock or with tse amount of recorded ot rated 


100 ger cent ~ 





TAOLe 6 
orfucnes + Cen rune 











may we 








‘The ranges within the respective quintiles on this measure are 
presenled in Table 67. Sines the women show, on tbe average, 
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‘more extinction than the men in groups III and less than the 
‘men in groups IL1-IV, the combined simultaneous regressions 
presented in these pages are probably not to be attributed pri+ 
marily to sex diferences. A higher frequency of ratemity or cub 
‘membership among individuals with the least extinction is alo 
evident in this table. No consistent diferences were observed in 
the quintile averages for intelligence test scores, cases on proba- 
tion, er geade-points made during the fst quarter, and the data 
sre omitted, 





Quesriowsune fete Retecine 20 nx EXMSCION OF PRE 
‘Comumewss Gatvante REACHON 


Naty ()™ Groups HIE ()= Groups WY 
Take P=Qention o Haak — 

(Quesrox Reagmive ro Stans OsteStarios 
om careful not to say things to hart people’ feelings? 2-3 


5= Quotes 








‘Wore your pacents pasha ay of sour bauthes and ters? 5-6 


aaa. 5 
Did you ever 


mak s 4 teem. 
Do yo ike ta be by rou eat deal? 4-26 
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‘Deo you allow people to crowd seas in Uae? 4x8 
tala, 2928-8, 2 22 Pe 
3 tte ana 
eee 
Fest 














‘Aca reception or ado you ma to mat UM inportast pon prmant? 63 


man 5 toe P? 





[Da you lve your mother mare then your father? 652 


Do you Sin tied to speak in pub? 7-77 











your band Kaely Wo acheon one ide? 68 


Mcentasto0e Qorsrion 
Have you ever let a I soraone weve bypotzing yr and etking you act 
“aglt your wi? 5-2 


Do things often ap werang fr you by ta fat af your ea? 6 
wlan de 2 Ph 
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‘Na consistent relation appears in Tables 63 and 69 between 
‘extinction of the reaction and total scores on the neurotic inven- 
{ary oF the introversion-extroversion test. There a, however, with, 
the combined total scores for intzoversion-extrovenion a corre- 
ation of —.r45:t 086, which disappears with the climination 





























al 


ff ane case. The Nighest correlation with any of the eampatite 
scores occurs with “somasthenic” tendencies, where r= 146.070 
land where the probability that itis chance is 1 in s. A corvelation, 
fof 1004077 also occurs with “nerasthen{c” tendencies, 
Extinction may here be another result of some one or more of 
the following: (1) overreaction (o the shocks with extauttion of 
the reaction mechanism, (2) relief at the cessation of stimulation, 
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(a) physiological subaormafity, (4) inbibition, or (s} paychological 
withdrawal from envirceraental eomtacta. The (act that practi 
cally the only correlation obtained with « composite sore occurs 
‘with “somasthenic” texdencies fe some argument Javoring an 
influence of physiological subcormalily. The evidence of socially 
Inactive tendencies and emotional dificulties presented f the 




















































histograms must be inconsistent with the total dat, for otherwise 
ic ia dificult ta account for the failure to obtain correlations with 
the corresponding composite scores 

Pavlov (1928) and Froloff (1925), consistent with these ind 
ings, noted the rapid extinction characteristic of starving and 
thyroidectomized dogs. Kleitman and Crisler (2527) have ob- 
served similar effect of starvation on the selivary reflex candi- 
toned to injections of morphine. 

Tn concluding, we may refer once more to a low order correla 
tion (7= 146 £ 070) of extinction with “somasthenic” tendencies,” 











‘The increase in resistance during the # mi 
stimulation shows no evidence of relationship to ihe strength of 
‘the shock or to the recorded or rated arm movement. 

‘The ranges for the respective quintiles of groups I-11 and I~ 
IV are ahown tn Table 70. 


i 





nen. 


BY $485 


: 
tere 99888 











Jn both groups TAIT and III-IV women show considerably 
seater tendency than men ta fall ix the quintiles for the Target 
increases in resistance during rest after stimulation, and it in quite 
probable that the diferences and correlations discusted in this 
‘ection are in part due to sex diferences. It is interesting that 
Davis (1932) has Vikewise recently reporved this sex difference in 
recovery during rest. 

Individuals with the larger recovery during 2 minutes bm 
higher average intelligence test scares than those svith lets re- 
covery, # in groupa I-Il and IIT-IV being, respectively,.157+.190 
‘nd 136.103. This finding agzers with the Thurstones’ ceport 
‘of higher average scholarabip among the more “neurotic” univer- 
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sity students (Thurtone and Thurstoae, 1930). No definite ce. 
Tation with fratemity membership, grede-points, OF cates on PrO- 
bation is evidest. The data im Table 72 show no consistent rela- 
tion of this measure {0 ecores on introvertion-extrovertion, 

"The data in Table 77 indicate that the subjects having bigh 
scorer om the Thurstone Neurotic Inventory tend to recover 


“Tha tbl su teeny fr indivi Lavin arte “nero” ae 
uaa the moe mpl reer) whe act 



































rabidly during the pesiod of rest. Fa groups IFT an I-IV the 
correlations between these measures are respeclively .1§7+.100 
and 136+ 203. On the combined standard scores the correlation 
Bs 60% 07. 

‘The highest correlation, 2714 065, appazrs with composite 
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‘sores on “neurasthenic” tendencies. The probability, P, that 
(his i attributable to chance is less than + in 100. The next 

‘ext correlation, .238:+.066, is with “byper-sensitivity” Co person- 
al atfront, The probability that this i chance is ubout sin so. Te. 
addition there are correlations of 1973 067, .188:.068, and. 


TABLE 72 


Inenessee Remeravce scare 4 Monezas ar Rect arree SMMQLADON 
(War Beast) Retaton 10 twos 






































bility." and 
also correla- 





15.068, respectively, with anaiety,” “exc 
“sleep dicalties.” P being bere 1 ix 10. There a 





tons of 169 + 068 with “depression,” and of 98 + .69 with "10+ 
cially inactive” tendencies. Its evident that the recovery curing 
a period of rest after stimulation ofers a measute somewhat 
better than any other we have used, for correlation with “neuras- 
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Quemnonnuse fro Revaneg 70 Leeanasee Ressranct 
‘Doeine 2 Moworas or Raxr artes StinviaTiok 


Wegy QeGroeps Lit ()=Groops MAY, 23.4, $= Qulaies 
‘eran Pe Question of Blank -—No 


(Quesmons Ruane to SLeErLetUNE! om Fano 
‘Does your heat soretimes sound in your arsso that you caot weep? 4=9 


"Do lets often ua dheugh pcr head ae that You cannot sess? 3-3, 


ly fad tarigued when you wake up fo the 


[Do you fc ie mest ofthe tine? 5-27 
en 


may +e 


‘Ave you frequent 


ly toubled it wghtnares? 6-33 
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(Quesmons Raxarive to Gaxeaat Haat 
‘Are you troubled much by ovastipatioe? 1° 





‘De you nd it arcamy to wath our bak cee 336 
sain. 2 446,2.-- 





Have you bees bothered by voting? 6-17 


De you somatimes have sbooting pains isthe bead? 7-29 


Do you often have queer unpleasant feelings in wry part of your body? 7-31 
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Flava you mver lon your memory fora tims? 3-39 





(Qoumoss Ratarve vo Exonox 
Do you get tage fight? 1-3 
min £44.42? 
Peoseee ty 
5 taesewcenen 
PR SSSeyeny emennaer 
mang seve he 








[Do you worry to lng over kumiating exparienca? #2 


‘Do you often get ness, even whe you tre with ether people? #7 
min 2 a9ye Pon 








ws 


‘Are you arid of faing shan you ar on high place? 3-1 
min. 8 4.0,942.2.2, 

Peeernenny 

Perit ss 
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Bo yow art ttn! easy? 5-28 
et eae ommadaicts 
beeen 








otek aioe 
max.5 S000 eapaen 


‘Are you often ighten Ua the ide ofthe ube? 9-36 


Have you ever been stra that you might jap off whan you wern ona bigh 
lace 73 





[Ace you easly moved to tess? «47 


‘Done exten daturh you badly? 3-1 
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Were you hapey when fourises to eihteea year ol? 5-10 
pan rennienerarenses 54 
PResevevevavevered) 

FReveseseeouens miad 
‘ esisieytity? ta 
mat g tenet ean 











Qotsttons RLArIvE 10 SOCAL ORIENTATION 
‘Do you arp ia the backgrasnd on mca ocesists? 5-2 
nin 1 420,22 een 
jtasesess 
Presonus 












Doce it botber you to have people watch you ot matt even when youd i 
wel est 








‘Were your parents bappty maria? 5-22 


‘Do you fst ef cunsoun a the preseece ef your supetior? 7-71 
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‘Do yor often gut nterted La paople you eer? 8-17 
Tain, Yew ew ee eeeniest th 


acausssaoes Qoemmoxs 
‘Do you have the babi of laving ot of tanks omnis? 4-4 


Dy you often fd shat yo. 
‘ton has passed? Bove 


aoe 


‘An attempt to evaluate this rise in resistance in the light of 
these facts requires a brie! consideration of the possible sgifi- 
‘cance of auch a measure 

‘An increase in csistance during the periodof rest after wimula- 
tion might conceivably be a function 
1. Of the eficency ofthe gradual) reaperative mechslst 





the bay 





4, Of the subjects endency wo oldaras fom omtact wih i environment 


‘The many evidences of fatigue and ill health reported in the 
‘histograms by individuals with rapid rise in resistance during 
reat argue againat the frst posibiity—that large valves in thie 
measure are associated with eficiency of the recuperative mech. 
nisms. It rather suggeats the second, Le, that the large rise is de 
to an insufficiency of the immediate recuperative changes follow- 
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ing eactation, thus delaying recovery until theend of stimulation. 
Temay be secailed that our previous consideration of the galvanle 
recovery during 3 seconds after reaction showed a negative corre- 
lation with “somasthenic” tendencies, which, as far a2 It goes, It 
consistent with possibility No. 7. In chis connection Richtce's 
(1929) observation of an excessive tendency toward a rapid rise ia 
resistance in narcoleptic patients is of significance 

‘On the other hand, the numerous indieations of emotional in 
stability, such as "neuraathenic” tendencies, "hyper sensitivity, 
depression, snaiety, and excitability, among persons with large 
resiatance-rise in 2 minutes would favar view No. 3, that we Rave 
here evidence of excesive reaction to stimalation, with tension ot 
ansicty during the intervals between shocks, and with great 
physiological or psychological relief at cessation of the stimu, 
Persons with small immediate galvanic recovery during 3 seconde 
after reaction, it may be recalled, also reported certain “Wearate 
thenic” tendencies, and various forms of Hight from vocial con- 
‘nets, facts whieh might be contributery t0 4 large delayed re- 
covery 

Hypothesis No. 4, ia the light of the apparent relation of this 
‘manaure to erpotional instability, can mean little mare than th 
lantement that after excitement individuals tend to become leas 
cenited 

Tn conchusion of the discussion of this measure, we may te- 
iterate the earlier statement that we have in the percentage of 
recovery during 2 minutes of rest aller stimulution & measure 
siving a somewhat higher correlation than azy other we have used 
‘with inouraathenic” tendencies and various oter forms af "e0- 
tonal instability." The carrclativn & not, Aowever, suficiently 
Inigh for the measure (o be of value fer prediction in individual 











‘The arm movement, indloated by the milimeters of deflection 
‘of a pointer on the record, is a rough indicator of the movement 
‘or the tensing of the mubject's right arm in reeponee to the electric 
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shock. The pointer is deflected by & bellows connected by air 
conduction to x blood-pressure cull inflated to so mm. Hg, on the 
biceps of the right arm. Dillerences in Ube size of the arms of the 
various subjects, and differences fa their muscular development, 
te, are, of course, uncontroled factors in noch a measure, Never™ 
theless, the combined data from zumbers of subjects how inter: 
esting, and probably significant, relationships to otber data. 
‘The ranges of recorded movement within the respective quin: 
ules of groups I-II and IET-IV are indicated in Table 73. The 
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ranges are somewhat higher in groups I-11, owing probably to the 
double strength shock which was administered. No clear dilfeten- 
tation of the men and women 6s regards the roagnitude of the 
‘arm movement is indicated. There is some evidence that persons 
fn the quintiles with the least arm moversent make slightly the 
‘highest average number of grade-points. No relation appears with 
{ntalligence test scores, (eaternity membership, or the number of 
‘eases on probation for scholastic deficiencies 

‘A relation of the arsount of recorded arm movement to the 
strength ofthe standardized shocks is evident in Table 74 in both 
groups FI and III-IV, the comelations, r, being -272c 093 
and .205-.104, respectively. The elimination of one case io 
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‘groups I-IV with the cingle intensity shocks brings the correla 
tion down (0 —.107+.108. Tais positive correlation in groups 





JIT confirms our impression from watching the subjects’ motor 
reactions during the tests, that the stimuli of double the standard 
intensity were net necessarily equivalent. The fact that, after 























ie 
i en 





(Gahan ever nena pest | Ind Se 
Guvete cien ote cmeunont aS on 
Ieee racion Yo he nse) 





climinating onc case, a negative and negligibie correlation appears 
fn groups IIL-IV is some evidence of the excitatory equivalence 
of the standardized stimuli under the modlied conditions, Tt is 
‘luo interesting (Table 74) that in the case of the single-intensity 
shocks, tne arm moventent record correlates poaltively with the 
accompanying galvanic reactions although the gelvanic change 
(p. 121) showed zo relationship to the strength af the shock. 
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(Qestnomaiee Tras Ream 70 na 
‘RaconDen Ana Movbacre? 

Nat Om Geng EE ()mGroure WAY 1, 2,8. 4, 5 Quiles 
eves 2a Queatice or Blank 

‘Do you have the habit of anving a lt of teas unflabed? 3-4 

‘min Ys 

2 vente 

poem 
reer 
mang +292. 


ave your tends aver tamed aginst you? 6 











Has any of voor family commited sige? 6-7 





mE § +, 


1 Gare confit fn your wate between sex and worlty? 6-x¢ 





mass 2 
Have you ever been bothered by vomiting? 6-13 





‘Are you bothered mach by Boning? 











Correlations of arm movement with other nos-kimultancous 
measures of visceral status and reaction auggest a lationship of 
‘motor responses to the functioning of the circulatory aystem and, 
of the thermo-regulatory system, of which the galvanic changes 
‘are astutned to be a part. The relation of the motor reuction pro- 
‘duced by the shocks to the degree of conditioning as measured by 
‘the galvanoneter or blood-preswure apparatus i, perhaps an indi= 
cation of a motor factor in the conditioning of visceral reactions 
‘The fact that cortical centers for the galvanic zesponse have been, 
demonstrated near the motor cortex of the cat (Langworthy and 
Richter, 1930), orin the motor cortex (Wang, Pan, and Lu, 3930), 
adds plausibility to Unis conception. 

‘The amount of recorded arm movement,as evident in Tables 
‘a and 74, shows no relationship either to the neurotic inventory. 
‘oF to the introversion-extzoverion scores. Nor dort 2 study of 
{he felation of arm movement to the anewets to the composite 
scores oF to the Individual questions of Cw personality wchedule 
show any very marked tendencies. The few suggestions of 
geurotie” tendency on the part of the individuals with the lange 
reaclioas are offered by histogram for (he reader's consideration, 


10 dace wee eed of vats phyiscal naar bacaly mal 
asim maine, Page 1 








COMPOSITE SCORES 


In onder to obtaia & greater reliability than characterizes the 
histograms compiled from the answers to a single question, we 
hhave combined the data on various related quettions into com- 
‘Poste scorea. The values of various correlations with these oom 
Dosite scores have already been presented, along with the data oa 
various physiological measures. The groupings of personality 
items we have made aze, a8 far as posible, empiriel groupings, 
depending on relationships intrinsic to the material with which 
‘we have (o deal, Empirical or Intrinscaly determined groupings 
cof personality and physiologic reaction tendencies have been 

ved at by tabulating the instances where our original ist of 
togramms showed regremions between vasious physiological 
measures and specific personality items, Where sever of the 
physiological measures appeared related to two! of mote of & 
{roup of questions, each of which was, in turn, related to two! oF 
-more of the related physislogical measures, we have inferred that 
‘ere was possibly & significant personality-phyaiological inter- 
relationship to be stated. 

For example, we found that physiologic) measures No. 7, No. 
6, and No, 8 were related by the histograms to the question 

‘you ever have anemia badly?” and “Do you find it neces. 

sary (o watch youe health carefully?” The question, “Do you 
prefer participation in competitive intellectual amusements to 
athletic games?" was also found to be related to measures No. 7 
‘and No, 6 and was, thereore, included in the list of interrelated 
personality items. The physiological measure No. 14 was in tun 
found related ta two of the above mentioned personality items; 
and it was, therefore, added to Ohe list of related physiological 
‘mexsures—and thus the mucleasof this constellation was built up 
around related physiological measures. On examination of the 
‘personality items thus selected, it was found that there was acer 

1A dele atarleatip oe ease wus econ nity cad 
Yer anply bxate or En eet to eye andi teat naips 
‘dt wok, bine ef na ined panber of Sgr rae 
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‘ala logical unity relating them: they all were somehow related 
1 physical vitality and general health We gave this constelis 
‘fon, therelore, the designation Health No.1; and with these 
questions us x nucleus, we proceeded to canvass Ue entire person- 
aity inventory for other items of similar connotation, 

‘On the other hand, ere were other health {tere which were 
related toa grovp of physiological measures not markedly related 
to the fiat group of questions. For example, questions such as 
“Are you troubled by constipation?” and “Do you have quect 
unpleasant feelings in any part of your body?” were related to 
physiological measures No. 11 and No. 20. The question, “Does 
‘your heart sometimes sound in your ears 60 that you cannot 
deep?” was related {0 mesuures No. 20 and No. 9, the latter 
‘meavure, in tur, being related to the foregoing question on cone 
stipation. (Only physiological measure No. 1s showed appreci- 
ible relation both to this groap of personality items und t0 those 
In Health No. 2.) The examination of this group of personality 

revealed again a prevailing relationship te health,’ and they 
tere accordingly designated Health No. 2. These questions were, 
however, typically of «different character from those in Health 
No. +,aa hax been notes elaewhere. 

Other consistencies in the physiological personality interrela- 
tionships were determined i essentially the same manner, and. 
the personality items thus elected were (hen van as nucled abou, 
‘which to astemble into constellations other personality items 
Judged (o be of similar import 

‘Although we ave since exclude some of the histograms use! 
{n our original tabulation, because they showed too dlight evidence 
of regresslon, and notwithstanding the fact that we now ace 6ev- 
feral Instances where our dassfcation of questions could be jm: 
proved, we feel that any changes which we might now make 
‘would result only In fatonslfying rather than In decreasing the 
observed relations between physiological syndromes and person- 
ality constetations. 

‘The lists of questions conmituting the personality constellations 

"Thre mae fw neo beth ema ahh wees acutly el lta tthe 
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follow. ‘The eupicicaly determiaed questions which verved as 
“‘nucel” of the constellations and the arbitrary additions to the 
ict are Indleated separetely for the reader's conslderetlon. 
A. “Health No. 1 Gormusbenlc)" parenaity consti, 
"Are you fequety becbored hy indigestion” 
‘Do you tnd ncetasy to watch you belt caealy? 
Did you eves have Butt trouble? 
Do jer peer particgation in compatiive fouctual sone: 
tmeota to athlete que? 
Did you ever ave ances bedy? 
‘taxon tc ttn pevonay conaton on she Dui of 
Judged sy 
2 Have yu eve had & wervous bebo 
20, Do you like indoor sort beter Onn outdoor epurtar 
[E41 Do So fel ied emt of the time” 
32) Do you unas feo wel ana strong? (—* 
{Pty Won you rther tock snore them Suton 
BAR Hive you o od eprecie? (> 
‘Ebr Are you bother by Soltesiog ofthe as? 
Sociale naive” personality corsets. 
a0 Do you taberepocntaty Sor itrocucg popleat pacts? (2 
32, Do you Lee inthe bechasound om wc cases! 
35, Have yuu ound bucks mv nterting ian poplet 
Sk Dero alow people wo cred shed it He? 
$4 Dose have aitiuley te waking fries? 
Sbo Lnpoer mother donated mith er bot We? 
Ya Aresou shy wick stk? 
Reg Doseu alten pet iiaretd in yeapte you meet? (—) 
‘Midisos Yo the foresing bereliy costeation on the Basis of 
Sage srs 
3 Are yo eeu mot tm things to rt see's eins? (—) 
3 Are jo sometimes the adr st so Wai? (—) 
Tle Ate You ietevead ln rowing a ft af difereck Kinds of yo 
ler (=) 
3:19, re you troubled with Syne? 
9" Tyee come late to a seeing, would you rater end of sve 
thir fake a font sat? 
‘4x6, Do yoo lite tebe by youre a gret dl? 
"Seat snd crate oat a tw ae ena wth 
ne antennas oe tem Stace md by Nocacont 
‘We would sow cau thane tora soar eatit No» 
1 Aion nig it peenthrs (~) ain at “po uber has “ye om 
usc he nese avec al a the qui haa bra Seed earn 
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‘421 Desa eter yout ave pope wath sou a ect even he 
youdoi 

sve Bovou make fade elo? (=) 

Et Do yom often Sel that you do nat ext your Che in sai co 
veree? 

6:11 Doyos ever ase sret #0 avo meting somebody? 

ty Be youlbhe te be wih ache peop s grat dealt (-) 

53. ACA recepti olan do you soc to aeat the inpurtet panion 
pee) 

r+ Doon belts to vounter ia ans rection? 

1-2. Dosrou enjoy acta atberings jst toe with pee? ( 

far Are you thy with Boye? 

Ys9 Doyouever take the ad to enliven x dsl party? (—) 

Ba Troe oe a aecieat, are you qulch Wo take ne aetve part ia 
‘sving help? {) 

“altho, «(omeatinaic?)" penalty corteltion’ 

ss" Are you troubled mach by oestipation? 

49 Dow yout beat somatines andi yout ease thal you cant 
see? 

443, Do you atten have ta pie in ay part of your ody? 

Sis. nave you ever had pet of icon 

‘Do your eyes olten pals you? 

1-98 Do you wets have booting pains i the head? 

Ht Da yoveten Kav qn ope! fogs any ptt of yout 


Adiviour to the loregeiog penonsity cornteitin on the basi of 
Inge ima. 

10" Do you ever feel an awful pressare le or about the ead? 

‘$40. Do you have many bad bendacbes? 

[ie Do yeu hove the smmation of fang mbm goog Ue ep? 
1p Have you been batheved by vornline? 

‘628 your bed Bley to ache om one 66? 

{E16 Do tings evar avin or get iaty belo yout eyes? 

Ba Do you flat aly? 
“Ulypersesiivity"+ pemoealty exnetltio. 

7 Do you woery too hg wver tenting expeicnet? 

a Are your fetings xaby Bere? 

Ses ntes page #1 mate te tne si une en Math No 2 
Band Fmmeline Caypenariy, depen, tt sity) end to 

















ut ie the mene pelo semre at ke boca mga fo aia ee 
‘Sin, Th snnees ve sh eet is mck caw nent tance 
‘jodie. Teow bo tne ome Ua hae dado tb bef say 


perenne te pomeal nel. 
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#2 Ase you ely moved to tars? 
S28 Do you tet meth conacons whea you rect in das? 
‘Radian to the omegalog peonaey cocselaton on the bass of 


Sided ay 
5:3" Gan you rand erties without ein bart? (—) 
S38 Does erica dature yee badly? 





‘14 Doyou lnk wi-conbdance? 
th Are you rotled with fois of infeirty 
Wa Ain You pmol wot oyu aRes (=) 


2B? “Depron” persoealcy oestation. 

121 Are you frequendy burdened by «sect of remorieh 
Do you get dscosged sy? 
S55. Do you often fe june mbrabie? 
114, Doyen feel thet you ate aot atlas ej to et 
‘idiions to the toveging percenty comstelatie en the basis of 
jug ast: 
16" Do you fel tat fe is a great burden? 
22 Do gos ert Inemome, cron wher yaw ae wth ber people? 
$5 Act your dayeam sally aboct aepiesent thing? 
‘$29. Have you ever been deposed because of ow mara schon? 
BB Are yen Eaguenty inom 
Spay Do you atten expesience perder of Telcom? 
B24 Do you have up and dows fo toed widoat eppercatcrwe? 
es Aaniety” pennabty coestebsiont 

730 Ate you slid of aling when you ar on hgh pace? 

$45 Dow i ala you ananay o go ita « tanned or oubway? 

3. Have you ever been alta thal you might jmp of ben you 

‘wer om igh ace? 

$39 Do youhave a gre Sea of Se? 

EAy Ace you treqncaiytroabled with albus? 

Ta} Do-you fa kai to weak a public 

‘Addin tothe forepaing pemcealty ensteiaton on che bast of 

dg allay 

14" Do you get stage Iie? 

{De you worry cver pene raiortanen? 

S25, Are you often aed of eoetrcting seam? 

S27 Ae You fqundly worded about seigoa? 

[ite Hive you ever been aad of ping inne? 

1 See note 4 pam 39. 

1 The at of pple meee igo he ental lhl we 
even sun Hants Nov Tae pan 3S fet ht tag io 
Secret neue lausetip wth emer poctay Peg te lly 
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‘Are you often ightese! in the eda of the ight? 

‘Doatit mabe yoo uaeay totic xual rots with de dor shat? 

‘Does & oaks you unary to ers» bck over wiver? 

‘Da you dread tha sight of x sone? 

‘Ate you toubled withthe Mea that people are watching you 08 

‘he sme 

459 Cam you do thet chm ofthe say wihout worrying about 
va? (=) 

itt Ae yon afaid when you have te take dus? 

Are you tuted by Unugita of deat? 

637 Are Jou bothered ach by Diakleg? 

at Dayo often fel wi-eonectou in the preven sf ssperion? 

Fas Abelght ave you feepently tubo by toe Iden Ot somebody 
ie felbwing you? 

4 Dest wake you ereacy to cro & wie sret or open space? 

(bby. Ave you Gequenty tabled nth (be fae of beng canbe in @ 
Geet 


G, “Eacabiity” peronalty consetatin. 
gab De yoage matted way? 
So. Areyou often ins sate of excttersene? 
Sq. Cen vou stand the sight of blood? (=> 
631 Do you ge wpa ext? 
‘Additions to the lovegaing personality constellation an the hu of 
ederd aindarie 
Tig Do pau ne your head exis fo dangerous ans? 
[5 Dom grat many tbiog tighten wn? 
‘Are you sally coo a compowol in x dangeous ieaton? 
‘Bo you be your teres uses? 
[Ame you Wightraed by Eehing?™ 


‘Paranchl tendeocy” pernnlity snstlaion. 
5 Do you thing most people ae nel aehing or mich 

‘Ave uome easy people that you dine intently? 
‘Do people think you are ultch” 
‘Do you wualty (rst people? (—) 

B:8) Do people fod fait wth you were ban you deserve? 

451) Do you low of anybody whe i uying 1 de you bar? 

‘Go Intheve anyone you wat to get even wih 

{3 Mave you ever fot eg someaee were hypreticing you and mabe 

{ng yo act aguest yoar wi? 

an Have you be the xepenvat fo the Seity Le? 

* Canetions 12,208} ar wordy roping of py etd tne wich 
sno love alter wet the pecang gospel qantas 
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S-41 Have your employers generalytveated you sight? (—) 
5 Arjen bythe ag Gat pep ae eng yout 
6:4 Have your frends ever tered aguinat you? 
4 Do you trequeatly fol Uae you deserve & beter Jot than you 
‘bere? 
13, De you think that you ae regarded as etka ef other people? 
* "Osentation toward realty 
15 Ate your daydreams phovt inprotuble expeceooe? 
5:7 Are you ever bothered by 8 foting that tags Arete? 
2) Gave you evr mew 8 Viton? 
te Do you daydreare fvequeally? 
13 Doc your wied often wander Daly wo det you Sout tach of wat 
you are ding? 
Door trequecty talk to yeursdl? 
‘Are you ubmeat minded? 
14 Do you ever havea queer ting asi you were mut you self? 
+ Stee dicslien™ 
‘Do dans often run tbroagh yout head se that you aot sleep? 
Do you ually fel fatigued when yuu wae opin the Romain 
Bo you ever tak Io your dep? 
‘Do Jon sual seep we? (=) 
410 Do Jor feet wel rested la the oaleg? (—) 
Sige Du you ever malin pour seep? 


ee note, page 28. 














PMYSIOLOGICAL FACTOR ANALYSIS 


‘With these personality constellations thas determined, the sub- 
ects were given scores on each, on the basis of the auruber of 
questions answered in a “neurotic” manner. Correlation coed 
cents ¢, ware then determined between the constellation scoret 
‘and the standard scores on the physiological measures.” The larg- 
‘er correlations thus obtained are presented in the precoding se<- 
tions dealing with the respective physiological measures, nnd they 
‘are agtin offered in tabular form according to the following proce- 
dure: 

In Table 77 (sexe correlation coclicients bave been arranged 
by experimentation #0 that there is the least posse scatter of 
the larger coefficients both along the ordinate, om which physio- 
logical mensures are listed, and along the abscisus, where the per- 
onatity contellations are given. The groupings and their order 
are, in other words, expirically determined by intemal telation= 
ships, and not by theoretical considerations. Ry thia metbod of 
presentation ft is pousible to observe at a glance the mount 
‘of overlapping of the vasious personality-phywological relation~ 
ships, Tt is also possible, where overlapping occur, to Bnd some 
logical unity relating neighboring groups of personality constella: 
‘ions aod (o apply a more or lest genera! (erm of dexignation 10 
the adjacent measures. 

Having determined the correlations of the respective person- 
ality items with the various physiological measures, we may ten~ 
atively Klentify what we may call “syndromes” of zeaction 
tendencies relating (o any personality constelation. We have 
indicated in Table 77 the physclogical measures showing the 
highest correlations with the respective personality constellations 
in bold-faced type. The physiological meanares thus designated, 
‘under any conatelation cocatltute the syndrome. For example, 
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physiological measures 7, 6, and 14 axe tentatively designated as 
{hr “sonmathenc tendancy” syodrome because they relate to 
Health No, 2, the penosalty consellsion for “sonasthenic 
tendencies” Comlaing the combined sexndard sone for ach 
syrcome with the corespondiag peramality constellation wore 
fives the coeiclnts in tale bok taced type on the agooal of 
‘Table 78 Cormlation confScents lem than 70 are im all these 
(ables given in light faced type 

‘The tentative designation of& physclgical nadiome by the 
name of the comespending personality constelation with which 
it correlates in lately junisabe (9 the extent that there ie 
higher correlation with that conatelaton than with any other 
conselations. To the degre that this cortation i realy 
treater thas that with ther comsclaions, we have evidence of « 
physiological differentiation of the personality traits represented 
by the constllntons 

"Phe coficeats of corration of each syndrome with ts own 
comelation, and with af! otber canttelation, ate presented in 
Table 78. The corltion coeficeat of each tyndeame with is 
Proper constellation’ is in each case given in italic bold-faced type, 
and (s found in a diagonal running from the upper left- to the 
Sawer righthand comer of the table. We are interested nthe 
relation ofthese proper carcations of the rymdromes, to thee 
‘vet highest coreation” Of cout, sf thee ace corveatons 
1igher than thone found on the diagonal, the yyadrame soba 
ty mame. Such coreltions are als printed ia beld-faced 
type but not given in ation Only inthe ane of alex dial 
Aes" which did oot fe wel withthe data of Table 77, and inthe 
case of “epresin' and “anxiety,” the eyndromes of which are 
{dential and have a igh Segre of correspondence with "hype 
sensivity.™ does any coreladan appear larger than tbat ex 

Sn ee spat 

"Theme cs ere ipo en eSsetlo 
acme 

{Thc nt hit ene pt heme Are. 
ac ain sew ned gt 








syadonae, fom which ebey were sbutzcted, and obtain the 
correlation betwena the melancholic” constelietian and the “el- 
Sucholic ()" syadrome, we bave corrected this dicalty aod 
tre have x correlation bewwoen ie syndrame and its proper con- 
‘elation slightly larger than any other. It's hawever, sot much 
larger than the corteation with "ncurasthenic"tendencicn, the 
latter belag within the “neurotic” constellation, of which the 
‘melanchoic” canscelation iss par, and with which i is bighly 
cortlated. Altcr this regrouping of hyper scastivity, depremion, 
‘end ansiety, the correlations are in all cave, except for “sleep 
‘itbculis,” larger thas any other correlation; but the diferenees 
fre not sliiently greater than the P-E ofthe diference? vo be 
‘considered reliable, A pouible inference x uhat we have measurea 
(0 a veres of overlapping sections ofa continuum rather than on 
{Sumber of discrete entien 

‘We are led to infer the eaental contiaity of our data even 
‘when we attempt to rake measurements on sections of this cone 
Tinuus which show a miniensm of overlapping. For example, we 
‘may conéne cur comparison, asin Table 79, only to the corel 
tional data comprising the syndromes corresponding to (8) “som- 
aati tenes (9) “ner nde ed) 

"tendenciex The continuity of the relationships i atl 

‘pperet in tha ia selected rom Table 37 which are given in 
the upper section of Table 79, although the eifcrencee between 
ta tod ron indicated in the data selected foes Table 76 which 
src shown at the battom of Table 7o, are over theee times the 
PLE of the dilerences. They are large enough vo that without the 

+ Thtname rip oie menace tbo ee 
roe 

"Toe fara of Pen and Peace (9) the fore preted by Ahenon 
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‘evidence af the previously presented data we might infer Out 
nach clase of reactions was 4 type, discrete and different in kind 
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from the ethers. Of course, it may be that this is the case and, 
that the gradation ofthe serics isa result of ming reaction types 


350 ‘THE DYNAMICS OF BEHAVIOR 


im differing proportions. The data do uot definitely answer the 
‘question whether we are dealiag with screte entities in mixed 
Pmopertioas or with an uabroken continu. 

‘Whether or not this hypothetical conlinuu of which we speak 
tentatively should be thought of as a straight line rather Uban 
some hyperbolic function isnot determined by our data, It is true 
that theres suggestion of inearity in the fac that cereain mens- 
lures at the top af Table 77 corvelate peatively at what we have 
‘tentatively termed the “hypo-reactive (2)" end of the table and 
negatively at what we lave questioningly designated as the 
“hyperrenctive(?)" end. But even here the fact that the area of 
greatest negativity at the top of the table ocears somewhat to the 
left of the excitability, paranoid, and manic extreme in mugge® 
live of « fexiom ofthe line of relationship, and it may be that we 
have evidence of at least two “dimensions” in ur variable. 
Indeed, it fs obvious that the terms “hypo- reactive” and “hyper: 
teactive'” do not adequately represent the two extremes of our 
data, although we Dave not, (0 date, been able to find better 
weneral designations 


SPECIAL GROUPS OF DATA 


‘rar “wEGRONC” CONETELLATION AD “tetEOTIC” 

The date of Table 77 show a rather marked teodency for 8 
group of personality constellations including (1) “sodaly inactive 
Cendencien" (2) "neurastbenie tendencies,” (3) “"hypersense 
tivity.” Ga) “éepretsion,” and (5) Yanaiety” to corcelate highest 
with the fllowing group of physlolgical mensures: (1) the Te 
covery-reaction quotient, () the resistance vse during 2 minutes 
Of rest after simulation, () the percentage uf aswocntion of the 
Conditioned with te conditioning stm and (4) the conditioned 
{ood pressure rise. We have called this group of personality con- 
stelations, all relating move or les to the same physlolegial 
rmeanires, the “neurotic constellation” because it comprised the 
Jaryor part of hat we judged (0 be the trly “neurotic” 
cies. We have tentatively desiguated the four phyialgica mea 
tues the Mneuzotic syndrome" because of thet relaooahip to tis 

eurotic constellation. ‘These are meansres WAR, sD (AF £8 we 
may judge from our previous camaderation of ther, have the 
following. ugnifcance under our teat conditioas: (0) No. 15, 
small rceovery-reaction quotient—concer of ansiety regarding 
the sacks, probably hereby accentuating teaction and redudag, 
recovery: @) Ne. 20, large recovery daring vest—overeaction 0 
the shocks, with great fell (2) and large recovery atthe cemtion 
‘of stimulation; (© No. #8, small percentage of aociaion—over- 
reaction to the shocks with zelief (2) at their cessation und conse 
{Guent small reactions to the succceding clicks; 6) No. 17, lange 
conditioned blood-pressure rection —"seaBonal (7)" reaction to 
the conditioned dicks. 

“The combiration, by artion, of the subjects" etandard scores! 
on each of thete measures gives their scores for the “neurotic” 
syrvrome. These combined scores on the “neuosc” eyadrome 


See moet ae 26. 
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correlate with various personality scores as follows, inorder of the 
magnitude of the coefficients: 


‘Wich sores on the metancel cenateetion.. 268: obo 
‘Wits maces on he seen contention, “stad ote 





S38 ese 

ase ots 

seat ots 

ya ote 

rae 

ey 

2 8s 

(Woh estes os sep italian coset og 18) $068 
‘With cores oo partnoid- tendencies const: 

toe vhs os 
Wilh score om Heath No. + (omaha 

‘endencs) coeaedatlon v4 8 

Wik ieeigece tect sees oad O79 

Withacormesintreemeweatoverion = 0012080 


Another physiological mestuce relating somewhat to the neu 
otic comstllation, but not #0 consistencly ax those already mens 
tioned, is No. 9, the blood. pressuze reaction to the shocks. A large 
drop In blood pressure after these sensory titel seems (0 some 
fextent a “neurotic” symptoms. The most marked correlations are 
(=) blood presse with neurasthenic tendency, #185: 068; 
‘with paranoid tendencies, r=.178 068; and with excita 
Pe.agr 266 

eis evident from Table 77 that there are five personality 
stellations which do not curzelate consistently with Uhe “neurotic 
tyndrome. ‘These sre (:) Health No. : (“somasthenic[?)"tenden- 
ie), (2) excitability, (3) “paranoid” tendencies, (g) sleep difical- 
lies, and (3) “orientation (owerd reality." These gonetellations of 
‘personality data should be omitted from the list of supposedly 
“neurutic" items in order to obtain the highest consistency of 
corelation of questionnsize scores with our tentatively detet- 
mined physiological indicators of “neurotic” trend. 
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[REALIB wo. :souASTHENIC (7) TENDENCIES 

‘The study of the various questions relating to heaith made it 
quite lear that some health items cotreated with one group of 
Physiological meanures while others related to another group. 
‘This empirical diferentiatlon of the personality data required & 
separate trentment of the two sets of health items; we designated 
‘hem (oF convenience ‘and “Health Ne. 2." In- 








ton “anmasthente tendencies (im contrast to. “neurasthenie 
tendencies”). Health No. 2. on the other band, gave a suggestion, 
hat the difficulty was chiefly “nervous” or “functional,” and we 
have tentatively called the items included under this hand “new 
rasthenic tendencies." The additions to the respective lists which 
were made on the baais of jodged similarity have, in a few ine 
stances, probably been included in the wrong list. The chief physi 
‘logical correlates of Health No. 2 are withia the “neuratic” syn- 
drome. 

“Henith No. 1 ("somasthenic tendancien") shows 1s chlef cor. 
ations with a group of measures of the magnitude of the al 
‘vanie reactions. Large per cent galvante reaction Under & number 
of diferent circumstances correlates negatively with scores on 
the “somasthenic” group of health items, as follows in the order 
of magnitude 
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(One blood-pressure measure is aso faciuded: 


| Blood pranure sae ts the 30- 
‘ediboned wma +t oe 


One measure af the “nevrotie” syndrome also shows appreciable 
corelatian: 





15: Recoveryomatin gaatint red 





‘Thete are meanares hick involve reaction or immediate re: 
covery from exciton. Large valves uaget » high Iabilty of 
the lemperature-repiasing (especialy swent-vecreting) mechte 
nhs at the body. Lack of such activity appears to be some pre- 
sumption of poor health. Related evidesce from the wotk of other 
invetigators hat aleady been cited under the discstion of the 
spuvanic rection tothe shocks, page 128. W.S. Brown'sevidence 
Chat the galvanic reflex is an isdex of soundness of constitution, 
bodily activity, desire to excel, ete: Catiel’s conviction that it 
relates to force of character; the evidence of Washburn ef ob 
(hat lncge reactions characterise a cheerful deposition; and the 
cnansive evidence of deficient reactions in various paychosea 
Gp. 96-92), mony be recalled at this tise 

(On the whole, these measure of galvanic reactivity which have 
{Ul manifested some negative relation to general heath and, a8 
wil be noted in te next section, some postive relation 10 exo 
‘venion (or manie-deprenive tendencies?), have Bot shown selt- 
Loaahip to erationality. The lageat correlation coefficients ob- 
tained ure the folowing: galvanic reaction inedotely ater the 
‘warning, with azsity, 128: 070; cal galvanic change (inital 
to minim resistance), with azsiety, 112-070, and with hy- 
peracostivity, 385 068: galvanic reaction 10 shocks, with 
bypersenitivity, iq 068, and with excitability, 09 4.069 
A sigidant thing bere is that rcasutes of galvanic reaction 
Showing 4 alight positive cormtation with these emotional con- 
‘ellations show a-negative relaionahip ta “somasthenie tenden- 
dea" We might in er = degree of incompatiiisy between 
Pyscalsubnorality and these forms of emeronalty. 
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‘Tue correlationsia Tables 77 and 78 suggest a tendency, except 
1m the case af two meanares (Nos. 4 and s3) which ave correlated, 
with anwiety, for large galvanic reactions and the absence of 
“sommasthenie” tendencies to be a concomitant of extroversion 
(or of manic-depressive tendencies).: Furthermore, practically 
none of the measures which are in any degree functions of “neu 
rotie” tendencies (two minor exceptions, Nos. 18 and o)* give 
Detter than nenr-ter0 correlations with introversion-extroverion. 





a 
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Tn a general way extroversion appears te correlate with large 
Physolagical reactivity im measures where this reactivity is wot 
ranasurably affected by “neurotic” trend 





The correla 
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summary of various findings ia given in Table Yo. That these 
correlations of intelligence with physiological change are not func- 
‘Yona of some common “neuratic” factor is bore out by the (act 
‘that, although all of them correlate potitively with intelligence, 
some of them (conditioned blood preseure, and resistance rise 
during reat) correlate positively while other measures correlate 
egatively with “neurotic” symptoms. 

1 Tact, however, that the combination of two measures 
th correlate negatively, and ne which correlates positively, 
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‘wich "neurotic” symptoms gives one instance of correlation with, 
1 perionatity constellation, eg, —.e86: of8 with "neurnethen- 
ic” tendencles. Whether we have, in this case, an indication of a 
“cognitive general factor” in paychoses such as that suggested by 
TT. V. Moore (1930) may only be determined by further study on 
payehopathie material. 

"The syndrome of canditiening (measures #6, 17. and 18) corre 
ates as follows with various constellations and test scores: 






ntelignsce text nores. ates 06) 
‘ewnrthenic tendencies mareeer) 
Enncrersce Eres 


All other constellations give correlations lets than .0s9. 

‘The correlations between conditioned reactions and motor re- 
spoase to (he conditioned stimull in bot groups T-IUand THAT 
(Gee Table 74) suggest the close relation between motor and vie. 
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‘cera mechanisms, even suggesting the pousibility of amotor factor 
In the conditioning of visceral reactions. The evidence of  oot~ 
{al eanter for the galvanic reaction located near the motor area, 
of the brain (Langworthy and Richter, 1930) or in the motor 
area (Wang, Paz, and Ly, x90) gives further aubatance to wich 
1 conception. 

{tis to be noted that the conditioning here under conskderntion 
{a that tnvolving the astociation of an auditory click with am elace 
trie shock. ft is possible that conditioning to a wider range of 
stkmilating conditions, along with proper weighting of the various 
measures thus obtained, may give sill higher correlations with, 
intelligence, 








GALVAMIC AND SLOOD-PEESSURE CHANGES AFTER 





[As this experiment included (=) a verbal sazaing, (2) auditory 
licks and electric shocks, and () auditory clicks conditioned by 
presentation with the electric shocks, it seemed likely that we hae 
here stimuli which might be classised a8 “identional"” and “sen 
sory,” in the sence im which these terms were used in 2 previous 
investigation (Darrow |3}, 1926). And since we were here obtain- 
ing simultancaus blood pressure and galvanic reactions to these 
stimuli, we were interested to determine possible differences in 
the relative magnitude of these changes under the varying stimt= 
lating conditions. Im our eavlve studies of this problem, evidence 
was presented supporting the following conclusions: 
4) That che immediate ree response to meroentary ensory excitation 
“Alter from te espe mated iy aameative Proce. oF dens, vase 
by ih mai a ht bth ef the ata ba bon tT "- 
thn 
(2) ‘That momentary sensory wilt eve ratively mare fective than 
eas in ening perp changes nach a0 vasoomsticdon, pergtaion, 
snd the qulanie ak rf whe tvclaive proces or dant Are more 
‘lective fn incroudea cardiac activity as inicatnd Uy pale rote as Wood 











In the present study we were especially intarested in determin- 
{ng the follewing: 
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1, Whether verbal (deational?) waraing would produce a dif 
{ferent relative magnitude for the accompanying blood prassuee 
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2. Whether the use of sensory stil (the shocks) to condition 
‘the subject to otber sensory stimuli (the clicks) would change the 
relative magnitude of the blood-preswure and galvanic reactions 
to the conditioned clicks so that the pattern of reaction would 
‘correspond, more lovely than before, to that for ideational 
stimuli. 

‘5, Whether the relative magnitudes of these reactions under 
different. stimulating conditions have any significance for the 
study of persccality. 

‘The data presented in Table 8: rather convincingly answer the 
fist two questions: 

1. Employing the relative magnitudes of the blood-pressure 
and galvanic reactions after the clicks and after the frst three and 
the second three shocks as 2 basis for comparison, we find the 
relative size of the blood-pressure response disproportionately 
reat after the verbal (deationa?) stimuli 

2, From on examination of these same data we find no clear 
indication of an alteration in the relative size of blood-pressure 
and galvanic reactions attributable to the conditioning of « sub- 
Ject to one sensory stimalus by presentation of that stimulue 
‘with another sensory stimulus, 

13. AS to the significance of the relative magnitude of these 
_measures for personality the best clues we bave are those alteady 
‘presented in Tables 1 (p. 95) and 6: (p. 282), where tbe com- 
bination of large galvanic with small blood-pressure changes after 
he non-conditioned and the conditioned stimuli was found most 
(requentty in individuals whose answers to the questionnaire ig 
{gest a confortable adjustment ta lifesituations. The relative 
‘aapnitudes of blood pressure and galvanic reactions after other 
stimuli did not give a differentiation of answers to the various 
questions. 











DISCUSSION AND CONCLUSIONS 

From the study of twenty-one measures of phytiological reac: 
tion in relation (1) to the neurotic inventory, (2) to the North+ 
western University Introversion-Extreversion Tel, (3) to the 
‘iatograma showing the distributions of answers tothe respective 
questions of the nearotic inventory, and (4) to composite scores 
‘obtained by conspiling ansmes to groups of similar items from the 
neurotic inventory, we must conchude that inno instance have We 
demonstrated that teraperamsental type, as defined by the ques- 
Aonnaiss used, is result of the physiological trite measured, 
‘Thin is true even of the highest correlations that have been ob- 
tained between certain physiological measures and certain com- 
posite personality scores. There are fve coefficients ess than 310 
and greater than .255 with probabilities less than in 100 (Fisher 
193e) that they are attributable solely to chance, There are 
additional coeficienta above .202 with probabilities less than x in 
20 that they are du to chance. 

‘Obviously, corelations of the magnitude of even the largest of 
these are not suficiently high to justify using one of these meas- 
lures asan index ofthe other. Asan atterant lo find a diagnostic 

ive test, it mast be conceded that our efforts have 












the same personality variables are combined into "syndromes 
‘and correlations run between the “syndrome scores and scores on 
“canatellations” of personality items, the coeficients wlll range 
Ietween og and .38t, much too low for the tequirements of the 


tester. In an age of refined statistical citicam when u correat 
‘of 400 i considered neat to worthless, one can only feel hesitation, 
in presenting data such as these. To offer the fact that this par- 
ticular efort failed to show high relationships, as a proof of the 
Non-existence of appreciable psychophysiological consistencies 
within the personality sould, of course, have no point, Nogative 
conclusions prove little, and may only cause one to question the 
technique or judgment of the experimenter. On the other hand, 
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to present these data, and in addition to suggeat that these low- 
onder correlations taken together throw significant light upon the 
complex of behavior called “personality,” in to invite erfticiam, 
if not tm court annihilation at the hands of thoac whose statistics 
are adapted far the construction af peychological tests 

‘Nevertheless, we have presented the relationships which have 
‘been found for what they are worth. We bave, in the case of 

ch physiological measure, discussed its probable peycholagcal 
or physiological masning In the light of the low-order selation- 
ships revealed. In the discussion of posable meaning we have in 
All eases tried to keep He clear thet we were under no usion that, 
‘we had in any instance a predictive or a diagsestic tocl—tbat 
the interpretation could only be applied in general way to group 
ditlecences. And finally, in the combination of our low-erder cor 
relations inte what appear to be vheie oatural groupings in an 
Attempt to arrive. by a tort of physiological “factor analysia” at 
yehophysiological dimensions, if there be such, we must em= 
panize the fact that any generalizations made appiy only withio, 
‘our data. The work mutt be repeated with ocher groupt of "nor 
‘mal individuals, and with graups of paychopathic cases, of well 
established diagnosis, before smeeping genertizations can be jum 
fied. 














1 There is evidence that physiological reactions under certain 
specified conditions and cerusin personality traits, as revealed by 
the questionnaires, show a dagree of concomitant variation. 
"Thove that correlate may be causally related, or may both be 
influenced by some as yet unltnown common factors, 

42. Thereisevidence that certain physiological manures related 
to-a common personality variable tend to have a number of per 
vonality variables in common, and relatively few which are not 

‘5. There is evidence that this community of physiological reac 
tion may be an empltieal meant af identifying, classifying, and 
abstracting the trends or dimensions of personality. 

4. There is evidence that mutually related groups of phytio- 
logical meaturce and personality variables mey be simultaneously 
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‘arranged io two continuous overlapping series, both characterized 
by something abis to hypo-reactivity at one extreme and hyper 
raactivity at the other exirexe. 

': Personality constellations and related reaction syndromes 
may be aelected at such distances along the hypothetical con- 
tinuum thet they do not appreciably overiap and that they are 
reliably difereotiated from one another. The data do not deter- 
imine whether or not these diflereatiated reaction tendencies re>- 
event discrete types of behavior rather than widely separsted 
segments of « continuum, 

6, There fs evidence a8 to the probable signihcance—although 
‘we bave demonstrated 00 relationahipa high enough for predictive 
purposes of the various physiological measures for personality, 
‘The more important of these may be briefy mestioned: 

2) ‘The magnitude (per cent) of the galvanic reaction under 
diferent stimulating conditions appears (:) most closely related 
(positively) to physical health, (2) somewhat related (Positively) 
ta extroversion, and (3) only slightly related to anxiety or excit- 

bility (or emotionality?) 

') The galvanic recovery (per cent) during 3 seconds after the 
peak of reaction appears related positively to tbe general galvanic 
‘and motor reactivity of the subject, and negatively related (0 his 
resiatance evel. Tt is positively related to general health and. 
inclination toward social participation 

€) The recovery-teaction quotient, a meature which fs reduced 
in alse by factors enhancing reaction and retarding recovery, 
appears to be one of the better indicators of the absence of “neu 
rotie” tendenetes. 

2) The recovery of rasistance during 2 minutes of vest after the 
cestation of stimulation is one of the higher correlates of “nex 
rotie” trend, probably becaute it isa function of the amount of 
preceding paycholagical or physiological disturbance (?) 

#) Tue association of the conditioned stimulus with the con- 
itioning stimulus preceding, 23 measured by the percentoge 
‘which the conditioned is of the conditioning reaction, is one of the 
better indicators of the absence af “neurotic” trend. 2s positive- 
ly caerolated with scones on inteBigence. 
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J) Adaptation of the galvanic reactions to repeated stim 
ndicating excessive initial reaction?) appears related to exc 
ability. 

1) Low resistance level is somewhat related to depression and 
to paranoid tendencies. 

4) A drop in Ulood pressure after sensory stimuli (mild electric 
shocks) is chiefly related to excitability and to a less extent to 





4) A lange rise in blood pressure alter cooditioned stimuli 
positively related to “neurotic” trend. 

J) The Dlood-pressure reaction as compared with the con: 
‘omitant galvanie response(s disproportionately great afte the 
verbal (ideational?) warning. 

4) The degree of canditioning ofthe viscera) mechanisms con- 
trolling blood-pressure rise and galvanic chergs i elated to ine 
{elligence as measured by the American Counc Intelligence Test 

8) The degree of blood-pressure and galvanic condit 
related to motor reactivity as measured by the arm esovement 
produced by the shocks 

1m) Motor reactivity to the shocks is negatively related to (1) 
reaistance level, and positively related (2) to otal resistance 
change, (3) fo spontaneous galvanic reactions between shocks, 
G4) t0 galvanic eecovery during 3 seconds after the peak of reac- 
tion, and, asabove noted. (sto degree of conditioning asindicated 
by biood-presure rise and galvanic change. 

7. There Ie evidence that the various measures we ave used 
may become more valuable (1) a8 we improve on ourclastifiation 
of the various personality variables, (2) as we study individuals 
‘on whom we have other data than those available by the ques- 
onnaire method, (;) as infarmation is accumulated governing 
cettreme or limiting conditions, and (4) as data accumulate on 
Peychopathologial cases. 
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APPENDIX 


hove porremmices AND S2asoNAt. (2) 

‘As peviouly noted, tke data which we have preseatd were treated x 
(cups obtained repecively daring Lor dierent quarters or terme ate 
Urivenity. Cerais mastication of procedure characterised the work of tbe 
dierent quarters, rcsmenenced by expercece in our work during the pre 
‘ceding quarters. Toee changes bave weay been dscued on pase 65-6, 
‘acd tabulated in Table 1. Accompanying te change, but oot fo all eae 
wused by them, are cri dierece inthe average vents caine for the 
varias grovps. These diferece a races hove inthe preceding pret 
Usa beet corepersated by the use of ssderd scare wheuever date fore 
Alderent and discrepant proupe weve combined. Averages os each of the 
‘hysllogical menvirs fr each of the ruin groups of subjects ave prewnted 
{a Tablet, ere thee reasoce ave classed according a they ae (2 hone 
in which uh diferences re probably dae to changes lathe experimental pro 
<edare, (8) those in wich Ubey ave probably dsr to dividual or canal 
\ecenees, att (tha ie which hee re ao appreciable difernce, 

‘The higher initial resstance in wroep I as compared with group Hl may 
roauibly be atibuted to tbe elimination of the peeminary dyramonteter 
teat In th ater oop. Th tlfrece i agh, Bovever, a corparzon with 
the diflerace beten thet two groups and groupe I-IV, 1 dierence not 
“rtibotableo any: experimental roecionsf which we are amare. We have 
‘rady sugesied the possDbUityof «seasonal vastall for which bypeesia 
Cute! (ana) hes offered some supporting evidence. Other mearores pre~ 
calling the aca, aad therefore vt attelaualle fo the chuage in och 
‘tal, arealso presented in Tables. In eaeral way ory suggest a eater 
reactivity for groups IM 1¥ than for IT The aaer reactions ete by 
(he electric hocks in groupe TH-1\ on th cher band, are clearly Fst 
‘of the reloced Inenley ofthe smo The mearureects ubich abu ho 
‘appreciable dlerencen etxeen the respective reaps may be cated as 
(@) thous which precede the adesinitatoe of he shocks und are, therefore, 
‘unaffected by the change ftom double w single inten (8} the which 

"Tani be Lorne a mind hat, ohatevr wear uf pula rnc ie 
reps emmy etn rau ta as ha 

eine am tg pacly te compen Lotta fet. See 
‘lou absent eee han page oe 

* Slee standart a al gree sear nvavd moe tha ge ney, 
‘pose wer ental thn pert opto the lene dabei he see tn 
he expert. Alter Ch poise eape EI na HT-TY mlght eer vw he 
Micrece is tealy of hack eee 
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lavolee » relationship between diferent pate af a ubjet's reactions und 





{KE MOTOR STANDARDIEATION O¥ ‘HUE ELzctme KOC. 


‘The decae ahock, a has baceprevialy pleted out, was eedardand 
{terme the manear rence te abject. Oar fo ettap wo obln 
st mthlaclory wandard lated wSnaln was directed vomard Samp the 
Iinprned voltage cousant, after tbe very common proce al sting the 
‘conden ot indoctorame at weiter daaaacasfetn the peaty, Eve 
‘when carefully mesure volages nee alld. however, ifr abject 
Zafered mashedlyalerent efers: and for oot pupons i seed ier 
{hat the stimotetiog vale ofthe shocks shoul! besa ney ne pone eu 
lor ll subca: Av ta slteative, we tid to knep the sonra of Carest 
facing trough the sect constant, the bei ht tthe current CRM 
1 ives par of the boy neve the sue, he pring and pecholagiet 
(ects might be equiveleet A Urmarmer nan sel to atop vp the votage 
‘rom the dowel trowal ciel, a te Curt an then ext don by = 
series of repuating high reitancs i sees wath (©) the secondary, (9) « 
‘areonulameter, and (2) tbe aactodes tached 9 the subject. 10 eas 
inmate apparent by Ue procedure Cat the repletion wet equliSon 
tthe amouat of eurreat (amperes) Cough dlserent wabjets fave RO 
‘ter pyablateal or paycbnlogical wgslzation of the etiell then had the 
‘eof 8 ello ropremed valtage 

"Th only rmana of obtaining tatrzal stimal th approximately ex 











"motor points” which eam be easly reached. We foaly 
rotor point which, when wimelatt, ome oat ge pal 
‘Ties Gas be ly tmerved, emma wel eontrede an inte ew, 

"The lange laiferen eecrode comuning of a betvy besdage socked in 
hysllogea ult selatoe la weepped around the epper arm, oh be sul 
Ject's hod rating, pale wp, on tbe Cable, and the eal active ected 
‘oeirting of ballich sine dah covered with kaolin sie phate ad cote 
ton wabed la phsclgis! sale apples to tha Gexor muscle of the emt, 
(m fecor pls breil tha alghvoriood of the tsertboo of the neve, 
‘The curcat i realy increct, aed Une sham’ i ran slaxly upward 
sal eical point is Teached #¢ mbich there © masked chaagn fu the 
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leverug ofthe manic selative we th Jos, and (he thant swings qulely 
Inwved cored apple ich the pion Ater tha ter pote fe reach, 
the subject ay no lange voletardy svaigee tse than After be as 
been taresored ts tls caage by too o thee tale wsbaoqucet pales 
‘each Ue eral plat at Oh ise magpltode of raven the wonabliy 
Wein raiaaly lem than 10 per coat. Tee stan rcaied by diferent ni 
{ects showed a range of feo too mcbacnperer at wages of fn v0 40 
wolt, The Gye AC. Festanor of the subjects Yared foo 4200 82 
pce chow. 

“Te dation of the stim, peevioay explaved, was controlled by 
4 pendula which made s enmtact having aceon of oy wound at the 
Iie of Wes awtng. The contact concn of «hae mige a copper etna 
Darugh a polo mercury. A ep reo eric operated UP ihe pre 
lum, Broke the cootat below the sete srace, than roving cay oe 
sdetsialcootat foe each doable Vbralon ef the pads. Te Ge later 
ferton of ahi study te steegth aed sowlornsy of tis aus ean 
‘ovded on the sare record wits the pvp rearions by eeu 
‘acum themmocodole and & ura vaogierentnry falomenaeh ag fal 
‘tometer. These rene damoesteiad a vemarhle wvforehy in 
‘it for ny ven abject. 
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uandaraation of the shock fe tems el the rootoreeactian ofthe v= 
{ect a bem pees cot, wan fs the parpee of obtain to 
Jes approaching the Weal of phylogcal ealvaence (or diferer persone 
[AS previous cherved, i teques ne very grtemive week with lee 
hort eamnee oot that suther ofthe procedures dsl employed — 
ot weplng the cancent rough the aheet constant or that of Keeping 
Ingeemed voltage conaant—prosuces plang! oF pepcbotogal 
cuivalace of stall ie dierent scbjects 1a fact he uot of eats 
‘mulation for Sagmoade parpens, aa sanaly employed fo the eae, 
‘pendent wean wide partyin Uh theabols of dierent individuals, We 
‘Marslore sought to snte the macular sactons of cur subject to 860 
‘alubic and mennurle tanking atbenbus La Che ble that tie would 
‘fer ae approach to phosntogial eqateiece of imaiatioe, thus enablag, 
fa to rudy ailermcer fe reacan atid to poychlogen conditions 
Aasig the tnt. Oye smarnpioe thatthe imlating vale of » (tang 
‘lecteken anu oped by ood eo conteca a won leg @ pa oct 
Sadia chloride (othe wa over the setot plot «ous ny be gouged 
Te pecan (obver vereour rye ae feta) by the gaits of these 
tl rection ta that tinaas bow! upow the fact that ths blac a 
‘pron of sachs gznlun seers tobe largsy propoeplve, aed, is 
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fox the tenpetive quite, wo acectain the amount of curent employed 
‘towed s tendency toward « rlalceaip with tbat rau; ad nba a0 
‘widence ala egreaion ppesvad re bave deernined Ube crtlalan 
‘rder tht se might amare ourmlves at to mbat eet iereoce inthe 
‘ature might puny be a fuctiono Ube rena of eck 

the et placs 0 eatin appa in Toe hy between te siren 
‘hack and the otal tore 2 th newotiInvestry. In Tab yl evidence 
‘at the atandard sock tended tobe wightly geste for eatovers Gen (oF 
Introvert, The corminton, 7, Leino strengi of shack (current) ad Jor 
\roveonextroverace soars a102 086 in roupe I a IL-1. 

"That thoes x eaerltion beter tne moatt of cored am MOMIESE 
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nd th strength of the shocks where double the standerdined tensity was 
spay cay tb pce Toe Suda fe asigcaly 





"ecovery reaction quotient: percentage of amecition of reaction 10 Oh €O8- 
‘Ailoed sil (chek) Se aton te te cmsinteg mul ahes); 
‘acon ofthe evdldoned recuse; cad ieeas io eatance dating xi 
Utes ol eat ser uimednton. 

"Te messes af simple reaction af gear, Mood-pratre, and te 
lar change for he agi lntenss shocks dos Bot give evidence of ane fo 
chive pestholopcal eyivalence of imal. 





“Toe imponanes of evaleatog chacges ie recktance In tltion {0 the 
preening lev) youstance, rather than treling au of signibennc 
{Gi becomes evident when we atteept to copa Une reac of dieeot 
lndividual An alenpt to compare dived, Yo pt o an abvate sale, 
{he resco of adbjecte heving greatly dierent level af reistance shows 
[fest dacrepancion betnecn sabrina ave appurenhy anleding he 
{tive towrst of yoyeblogial and py aga tection woder the Heats 
‘Himltiogcondiious, Fer exnooe, subject No. Figura, a restunce 








‘or schject No. yo. But judged by ether rte, eject Na. yo wa cone 
“Blerably mace ature under sthealatioe a Located by date item Sa 
Teale gues in Tabi 86. 

"The lowe reaitaace of eubjct No. 0 might ln lal be prenimpive of 
is greater reactivity, immense nthe corelatons of Table 7 idete that 
‘cltbily nd alo paral tendencln are Wily Yo amociaed with om 
‘esstance, Furthermore, tbe cotati of Tablas 6 and a show ttt par- 
‘en ith lw seitancn typbaly mse the lange motor recone under 
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sxctatin, abd, wt Ga sme tne, rose es dan te average current Sor 
‘Rover stuadartiatin a she eocine sock. Te flizey Cot we ight expt 
Ue walvenie ractions of parsons sith bev robtance“emaning thee the 
(lvacic reponse lav ney Semen aden of general reacivity—to be gear 
Fox person with bw bua for pron with hgh renancen, Tole lao de 
iddy nat the case whe changu in abate restance woes wre cxempared, 
‘Wes rositance ehasgee ane trate into waive vals by eles 
he perentage of eustunce cbuoge,o by plstieg the chistes e logtlch 
yoke ele the vale foe ecilviy conta well wb what might be expert 
‘ccudng Wo Uv oer Ina of racy. Toa wth aventigators have 
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sppreciata the encaity fr thle Weatmntt of he deta skool abe He 
xl afrumentain unvecessry. Cale (29h, Sight (+939), Brow 
(one-20 aad other of the Bngtsh schoo have euaidred i een. The 
‘evidence offered be Laver (cons) should be quite conrtonye Awd yet 
Lip smunt of would-be “Suntmeled” tovesigaioa & red ce without 
regard fr hese comideaton’. Te many fotances the experimenters have 
‘ot even evubled to uncertain the vals of the change th ned ly 
it have cootented thamscive wth reading defecons 00 

‘in canaiaration of thee ac i ot ata sore Ua aviators 
he pyebogal anh" ren who have Den coment ene to gat obser 
‘Ue but eletialy Bon quaniatve Changes Fenn 9 appara ha 
fied seastvty and fae introal rinse so ein cnfesag ad 
‘tee contradiciry raulla shen Unty atiompt te eaypare tbe tells be 
‘elned tom diferent tava. Quite dbvioady. I de restance of the 
(elvaomater a high athe rsainece o the set In Ww, the eels 0 
‘tron of eeaoured deters on « Uxent male, orf barbers af meanorable 
‘actin per voit of te, are a rng 9 be ao reat ifthe resatadceof 
the bjeet mare eemlyappronbeated the redstater of Ue guvatoroster. 10 
[ike unas ifthe rectance of the gavncmeter blow aod te rsbtunce ot 
‘the subject is igh, he compare of te desioos of wuch a eublect wih 
these of ene having #resarce that & low can bave He value. We are 
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convince! thet ooly quantitative cecsicel mensoremente can bave rch 
‘alee lr the compan of jeri of ifeeet fakin or bene retancen, 
Sid that only by Ge Gveimeat of rednasoe change ralve to the gener 
[vel af rtance at which ibe reaction cram for Sater, by the sae of 
“pe wnt rastanca Change”) ane the efecs of the ave wml ap de 
{erent wibjecscomparabie. Cerely-cnly recede fa sandard wa 





pave eoploved « readied nod aeeaen kt impwoved frm of te Be 
Inavor Research Resaance Bor which has been previcaly dracoed (Var- 
‘ovr, aye) Orlane th we of the Westatone brug raion ebalane 
Tog tor ech cing. Whew this wodertaen wiles mje whone eaten 
condions ur actively hanging. the subject's resiance wil have Uoen 
{tered belore e oes balance can pouty be aitained. Turtherare, whee 








‘Shs altered: and the shape ofthe core arte 
‘By’ Ue ae ofthe Dehavdoe Resetch Resause Hor these diicui 
‘overcome: Tm the for fur uae wit the sion gabvonamner lmtate 
Figure 7 the box comsas omental (3) of «siaard bilge, (212 «High 
twatance which mav be aubctated Yor the subject Lathe leu (31 ob 
alisated variable igh reastace, which ay be placed ie wei either with 
{he subject or th the subettoteretance. The ser eoinoce performs 
‘eo serie: (2) i permis hing standard scale of adil ad au 
{eactong from balance in too ot jvc w ape 9 tbe Begining 
the ad of ach miuject's cond, thee detection ta be ed aba remre 
(or rnlag the change inthe subject (ve beginning a0 
Figure 1) (oie permits competion, by ve Ba 
{lanl korn enttancett sarcn wa the eokec, for change Uh ot 
oats rentanee which whence sod thom hs vecord ot of the rerio 
ange. The nial wetting of the beige ot stered In the courte of the 























‘may ser be interpre. 


“Te pbetogrenble stp (rom enblen No. 6, Figure 1, shows a (eee) 
record wh the original ealbeation, and compewatinne Sor cbueyes the 
lj srelaanert Seat deecinat above, Fhe root as bee Cu nt 

"A Sree improvement ofthe Beaver Reet Resbtaee Sos, woiting 
swllona caret rug a mbjca aa nore tauacng of he Ud de 
etted is "Untore Coment for Costner Sandend Dale eats Reco 
Tomrtim. Pehle agss pu 





REACTION TENDENCIES AND PERSONALITY 259 


‘he pois wberecompenatting eaace was introduced and the record as & 
‘whole bas ten siglacn by the amncate ofthe cempeanton (50 ie 
frder tha tbe subject clctia ronnd aight be own as 8 outs 
an 

"At the beloeog uf thereon te bridge reading wes goog ‘Thi wat 
balanced (wih the siting & the center of the Feconf) alba snpoe 
striate poe jae a vetance bette for the abet. ANerog 
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{he 40,00 w en tala by 1.200 spe ia either ection ave the 
‘ale ofcaliration which bois ud ends the acord. 1a Ue bginng at 
‘Reonding the veal of eulbegtne, the mibgutete soe w rtance at Fe 
Dlncod by the subject. The fet scion ofthe receed withthe ebjec Lo Oe 
rel, reproduced le Figure 1, hows Uke ebadow of the string glace 
‘downed from the pose of balance fering thet Ube sbjee' Te 
see war gter han the goo w substitute renatance which be replaced. 
‘Tae male of eben ladiates tha te sting ecco this pti we 








tbject, ace uovihing steve (he tite woe cut ol Ue Bod spy 40 
the part eaamioed, ned prmeses tal dlasteke woul rt be mutiny 
lafuenced by ebuopus la the subject's blood presare te ve suanctory 
record Odeivusiy the apolcation by the robber cu el « coutinvous 
rents wit hej peace nage of Ue wae ay odeteehangen 
Ga sabjets Blond premare, but can tl nothing of the abla sratle 
std disatic blood peenres. The may cay be mcetaned by no iter 
{he of the eBecm so tbe pul wave of tin exteraly appli premure 
‘The bat we ea da, heeloce io latarpret oat records ladle ofthe 
ivction tad ragaltsde of blood peewure Change, These changes have 
‘hn ineertqnion bees tend marly nu ung in defltbarw oe Ue record = 
tb slimpt being bere made to trate thee Yee ito hang ol 
‘eters of merry. In an ext Invetgnton we atte’ to clate the 
‘etetioas of ont blood prennce pointer fe abate terms of riireter of 
‘mercury, bel ve mopeds int the metbed gave tee spqeacunc of we 
(aracy td «agra of sanaeiatine Lyend that jut! bythe fact 

“a thay, terface, we bave mately sad cut ron erat of the 
‘mille daectioas of te potter on Une record. This, we esac, je 
ighly wnetfartry; sad & cmmnee of she cra ol to meneute the 
Moosipearesechungas do no lend Ghenaives to dhe cao of anys 
“Afovda ty the pabane achaiqee. Apparat now vader coosirictce Wi, 
‘we bepe, evetualy remedy chs diSeuty. The readings bere reported are 
‘Teds necrding tn the anne tak iq Sescie! Soran arr veaignoe 
(arco, 1929, w 290 
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AELATIVELY Now POLARIZING, CONSTANT MORETTEE, CON: 


‘The comparlon of he daca! rwstancs of diferent Indlidunl re- 
quire careful soetol of condions af toe Sect. Am dctrde nulla 
{oe our purpeaes sould be easy of application, shou be zeaively S00 
Dolaable and ast opreeat&ralaively evant prewar, Coase area, 
‘St eontach, And comtast moore. Noxpotrtaahie Sectenee of the lige 
{ype ire uta unnatable wer () becuae of dca of sttachoent of 
‘pet eprewating constant aes of (0) beaut of Buty of contr 
‘nd ecping lle tor Silerentsind bes he sex of taper 
Iingerimmacion (ype Singin soe slphate kaon pane, nr pate Se 
trees are shjectionahle for prolong reams becawe othe devi ote 
(paste aod becaua of dierenr i re aeastvity of te sho! erent 
[pct to the sine tuphate vee whew soc rlphate of "pyvistgia!” com: 
“convation mined with kasi le crpayed, some elects tounlien eutencoan 
Imation Cantacis with the shin made th phyfogial caive obviate 
1a difelty. Suloe stor, honever, «normaly iocrese the poartin 
land, thereote, che apparent cesitace of tbe cletredes, no matter what 
Feta i in eomtact wth the elects 

"Tocverrome the ditchin,x cebicationf Ube mtorated incattphate 
ela pata o@ 2 aie electrode with» proveciog layer of aharbnat cotton 
‘caked fa phyla saline ext tbe vin has been found atlatany AD 
{rnin aed ving of the ttn capenated 6 x soppy led to Oe cen 
(ft colton ether from» ey bine Kd with 9p cnt sin cate 
Dr by thot abeorbent cotton wick leading (ow reervee beneath ce Bood, 

Comat preset recive lactvder wpe ve han in ais. 
(aloed by u tne ot water mopped eo x ear Lag which cam be ase to 
{far height atc he weet sana in lace. The rena is tara 
through balloons tothe backs of Oe tee eecuodes. A rere deta de- 
seription of an eactrode ot tha topic pvcn seer seperate tle (Darrow, 
‘00 


























AN ATTEMPT TO MEASURE EMOTIONAL 
TRAITS IN JUVENILE DELINQUENCY 


By Cansey Lasoit 





INTRODUCTION 


‘That the chet factors leading to juvenile delinquency ate social 
raladjustment (poverty, etc.) and low-grade intelligence ig obvi- 
ous, However, these two clasifcations do not constitute the 
‘entire story. Psychopathic personality, emotionsl confct, “nerv- 
‘ousness,” incorrigibility, emotional instability, ete, are terms 
used to desctibe a type of motivation in delinquency occurcing in 
‘certain cases in which all other factors teem well ndjusted, The 
term "ipaychopathic personality” is oxe which occurt(requently 

both psychiatric and psychological literature today. Tt is an 
illtefined term, used to describe the child or individual whose 
reactions ate comparatively unpredictable, who seems to lack 
self-conttol, who docs not conform to the usual socal custom— 
in short, one whose reactions deviate widely (rom the normal 

chout apparent cause. The term “psychopathic personality" is 
attached to « wide range of personality dificules. There is no 
zeal reason to believe that there is any ove factor motivating all 
varieties ofthese deviations, or that theres anything in someon 
between many of the exhibitions f this type of personality other 
than abnormat deviations of behavior. For the most part, the 
psychologist has been unable to do very much in the way of ax 
alyzing, or even adequately deseribing, this type of personality. 
We have tried to objecify our descriptions of buman behavior, 
but usually these objectieations of emotional texts have been 
unsuccesfel. 

‘Amaong the measures or “tests™ which have been described a 
having mote of les value in the analysis of paychopathie or em0- 
tonal behavior, one many Uist Uhe Pressey X-O Test, performance 
fon the pursuitmeter, paychogalvanic reflex, Thurstone’s Per- 
sonality Schedule, the Alport AS Test, tests of tbe sense of 
‘humor, introversion-extroverson tests, performance on muze- 
learning test, and suggestibiity. Although these tests have been 
used, there has been litde or no effort made to evaluate them, 
céther in terms of their relative value, validity, or relibiity. 

s 
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Bearing this ia miod, i seemed worth whic to make « critical 
study of these tests with the hope that the tests themselves might 
be evalusted and that new methods might be devised which would 
1bccof eervice in dealing with the meamurement and objectification 
of emotional or psychopathic trite 

‘These experiments were conducted on two diserete groups of 
‘uubjects. The tests and experimental procedures were digereot 
with each group. In reporting ehis entie investigation the fol- 
lowing plan will be used. Part I will deal with the Srst series of 
feats given at the Chicago Detention Home. Part TI will be cone 
cemed with the tests given at Ube Long Lane Farm. The general 
findings from both Part 1 and Part II sill be brought together 
‘and discussed! under the heading “Conclusions. 








PURPOSE OF THIS STUDY 


‘Since no comparative evaluation of the various mothods of 

or mexsuring erzotioa, emotional instability, or emotional 
‘poychopathy had bees made, it seemed worth while (o make such 
‘study. Situations should be arranged wich might lead (0 ace 
tain amount of emotional disturbance during which various meas- 
lures might be made, Various paper and peocil (ests should be 
ausembied andl administered to the seme subjects. ‘The subjects 
‘should be so choven that histories and ether social data from their 
past life might be available. All of these test retulte should be 
Intercorrelated, and the results from each particular test com> 
[pared in as many ways as possible s0 that as many relationships 
(or lack of relationships between the various Less might be dem- 
onstrated 

















PARTI 


A STUDY OF 100 DELINQUENT BOYS 
seme 


senses 
‘The subjects in Past T'were zoo boys who were, for various rea 
sons, held at the Detention Home of the Juvenile Court in Chica 
1g, The ages were as follows: 124-39 months, 4 boys; 140-48, 35, 
450-56, 9; 160-69, 14; 170-79, 235 tBo-8o, 24; 199-99, 71; 00 
207, 7. All ofthese boys were American-born, but mary af them 
‘were Gist-generation American. For the purposes of this study 
they were grouped by the satiozality (birthplace) of the parents, 
since the home life was undoubtedly diflerent for the different 
nationalities. There were 13 Negroes, & Germans, § Lithuania 
27 Poliah, 9 Ttalians, 25 Americans (other than first-generation 
‘Azericans), und 10 other nationalities. Fifty-three of theve boys, 
‘wete held for some variety of theft, burglary, petty larceny, 
Dreaking into houses, ec; 18 for runsing away from home; 10 for 
truancy; 8 as incorrigible; and 11 for other reasons. 


ron 

2) Pertonality Schedule —Thurstone’s Person 
(1930) was taker asa basis for a questionnaire for 
original schedule was designed for college students. Tt consists of 
4 list of several hundred questions, which are designed to demon- 
strate or elicit information concerning personality difficulties or 
deviations. The original schedule was oot, for several reasons, 
Adapted to oue purpotes. Tt contained many questions applicable 
to older age groups than we were using; it contained many words 
with which our group was unfamiliar, end contained questions 
‘which, in our opinion, would give little or no information con- 
cerning the traits in which we were interested. For thi reason 
swe aclected 147 of the qoestions, and expresacd each in terms which 
‘e believed would be intllgite to the group with which we were 
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“no,” or“ 





‘working. Bach question wan answered “ye 
Brat three questions ure given as cammples: 
(0) You No? Doyoulbato pay sna? 
(3 Ye No 7 De youaet wed eaaye 
(Ve NS? Rov youabenye bee «god 
{sed ot your tart 
1) Alipert scondency Submission Reaction Sindy (Alport wad 
‘Allport, 1928) Like the Perjozality Schedule, de questions con- 
‘nituting Chis Lest were designed for college groupe, and hence 
‘odiGeations were necesatry for our group. We used 27 of the 33 
items of the too, carefally re-wordig each question #0 that It 
‘might apply (o situations with which each of theae boys was 
farniliar and make use of mords hich these boys could under- 
Stand. A sazple of our revision ofthe tes ie given in the follow. 
ing eve questions: 
‘in watching 1 gue of thal of baal crowd, do you sab r= 
Imus (nay, cbrang:Tsuag. er eberve) which cau be Beard by 
Tenseftinae 
Sonate 
‘ts oi yoo rv fe the tow hn tsi ad Sod ht te 
‘re pone baiing, bu sso thatthe ae rot sete ava ch 
‘alt be wured by pina w to bes de you take De a? 
a 
fietion 

















©) The Almack Sence of Hamer Test (Almac, 1928)—Tbrough 
(he courtesy of Professor Almack we mere able to obtain copies of 
1 Test of the sense of humor which he has devited and standard- 
ined. ‘This teat consists of three parts: Part Tis constituted by ct 
drawings, illustrative of hursorous situations. According to the 
<ireetlons, ench picture should be marked with XX if the wubject, 
considered it very funny, with X if he considered i faldy funny, 
and with aif he thought that i was not funny at all. Thesecond 
‘art conslated of 34 Jokes which were marked in the same way uh 
the frst part. Pare III consisted of somaines which ranged {rom 
the humorous chusacters of classical Eterature to the comedians 
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ofthe movies and of the pewapaper comic stripe, The subject was 
ftked to mark oat the names wit which be was nt fila, and 
thea to mark with XX, X,oF 0 the remaining name 

1) Prastey X-0 Tact (Form B) (Pressey, 1920) This test was 
sed as its prepared. We found, through experlence, tha was 
practically impaasile to obtain eny meaningful results with this 
teat on boys younger thas «3 year or below the seventh grade of 





‘a8 approdch to certain personalits tralts which. if 
bination, might give some indication of the factors involved in. 
‘emotional instability which we wished to measure. The Person 
ality Schedule, it veemed, should give us a picture of the dificul- 

found in aljusting to everyday life. ‘The 
‘Ascendancy-Submission Test might bring out points concerning, 
the may in which the individual was mecting dificult situations, 
Sense of bumor is x character trait which has not eecsived any 
‘marked attention from the experimentalist Lut one which should 
center into any character analysia. What am iedividual considers 
‘as humorous is certalaly as revealing of his personality as 1 
things which frighten oF worry him. The Pressey X-() Text gives 
‘a measure of the umber of kes and shikes fa individual, and 
‘A meagure of (he conformity of an indiviual to the distikes and 
‘worries, of interests, of Bis group. 

Certain other (ests, tuch a8 the Will-Profle ‘Teal, Soial AUC: 
bbutes Test, Free Association Test, ate. were corsidend, but 
Gnally omitted from this program, since they did not adapt 
themselves to the age group, oF sotial status of the boys with 
whom we were working. 














Pursuitmeler —A Weise Reeshaw pureuitmeter! consisting ¢s- 
sentially of a moving electrical point with which 2 xtylor must be 





Leept in contact, was used in this experiment. When thy contact 
Fn broken, the apparatus etops, snd may only be arial by remak- 


‘The permet siBlomecr an rant ate dried by Resohew 
in Cool 
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ng snd holding the contact, This electrical point was driven by 
1 serie of gears and lever arms to form: an exceedingly intricate 
design, covering some zo or 12 square inches. The pattern was 
unlearnable under the conditions of our experiment. The speed of 
‘movement was irrequler and maintained at « pace which was dif- 
cult to follow. Each subject was instructed as follows: "See this 
‘brass point and this other bright point on this handle? So ong at 
‘you keep these two points together this apparatus will rw Tf 
‘you press down (ov hurd the apparatus will wot no. Hold the 
handle lightly om the contact, and, a8 vou see, the apparatus will 
run. Vour fob is to keep this machine going.” After some experi- 
‘mentation it was found that working the subject eontinuously for 
so minutes, then resting 2 minetes, working to minutes, resting 
1 minute; and finally working 10 minutes, constituted an optizmuim 
fenerimental sennce. Tn such a scance the range af {3titue and 
emotional disturbance varied widely from subject to subject. 
The conditions of work ware held rather rigifly constant. Th 
‘subject was alone in the coor with the experimenter, and conver: 
sation was pot allowed except during dhe rest periods. The aub- 
Jeet was not allowed to slacken on the job. and was directed to 
‘work ws hard as possible at all times. 

‘Siabiometer.—The subject was seated on a stoot, the seat of 
which was movable ia any direction for approximately an inch 
fond a hall, Thee movements were made as aaaly as one might 
‘move a rocking chalt, so that the eubject could readjust hie por 
ture easily at any time during the experiment. Al movements of 
this movable seat were recorded by a sleuple Sash apparatus, 20 
‘hat the number ef movements might be counted: but no account 
could be taken of the dicection or extent of eoversent. ‘This 
appatatus had several lmitatlone. 1 was not highly sensitive, 
rotury movements about the center were mot recorded, and it 
‘occasionally stuck in certain positions. The records of postural 
“adjustments are not as exact a3 one might wish 

Peychorsteanic refer. For this experiment we made use of the 
tuchogram method of Godefroy (1022). The subject was con- 
nected in series with the positive terminal of sixdry celle and one 
pale of the primary winding of a “one-to-one” traneformer. The 
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‘other side of the primary winding was connected to the negt- 
tive terminal of the battery. A moving coil galvanometer 
ta connected directly with the szcandary winding of the trans 
former. With this arrangement any change in the resistance, 
polarization. or electrical output of the skin would cause a change 
im the electrical flow theough the primary of the transformer. 
‘This change would induce a curreat is the secondary winding of 
the (ramsformer, which would be shown by the gelvanometer 
‘The method has the advantage of simplicity in action and of 
absence of the necessity of time-consuming Valencing with a 
‘Wheatstone bridge. We proposed ta use a constant EMF, of @ 
volts, but found that with certain subjects current of thi 
strength produced pain and Ulisters. Whenever a subject com> 
plained of the painful seosation, the voltage was decreased, 90 
that 9 volts were applied to 75 subjects: 7} volts to 2 subjects; 6 
volts to x6 subjects; a) volts to 2 subjects; 5 volts to 4 wubjects; 
and 1} volts to caubject. Tie question of the relation of the volt- 
‘age to theclectrical reaction will bediscussed later, ‘The electrodes 
consisted of two zine cups x inch im diameter and 4 inch deep. 
‘These cups were fled with « paste made of kaolin and physiolog- 
‘al taline. ‘The electrodes were attached one to the palm and ane 
to the back of the left band (except in cases of Iefichanded ind! 
Viduale, when the attachment was made ¢o the right hand). The 
electrodes were held in place By a gauze bandage wrapped securely 
About the hand, Tt was found that the drying of the electrodes 
uring the 45 minutes of this experiment was net sufficient to 
‘cause any marked electrical differences. 

Recording —A Welas-Renshaw polygraph was used to record 
the performance of the subject on the pursultmeter, the stabila- 
meter, the number of electrical responses, and the timei seconds. 
‘The purtuitmeter recard showed the nuesber of Gmer & con 
tact was made or broken betweeo the stylus and the moving 
clectrical point, gether with the amount of efective work done 
by the subject. The stabilometer record chowed the oumber of 
{100s bodily movements of the subject 

[For the record of the eicczrical responses the experimenter ob- 
served the excursions of the galvanameter und closed x recanding 
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key with every excursion, 19 indicating an electrical change oa 
he part of the subject. No special eflort wes made & bave this 
record indicate more than the simple fact that reaction had 
‘occurred. Little attention was pald to the durallon oF exteot of 
the responses, aizce our interest was prtsarly in the frequency. 
‘This method is not as satisinctory as i wight be, since itis dif: 
cult (or any observer to concentrate his attention for go minute 
‘00 4 moving point of light and to record all of the excuriom 
(One cannot avoid lapses af attention which reat fn a failure (9 
record a few excursions, We had hoped ta use a sensitive electrical 
relay (or this recording, o that responses of the #kin would be re- 
corded directly through the relay to the polygraph. However, 
variations in the excursion of the galvanometer are often due 10 
overseas of the band t2 which the electrades are attached, 10 
scratching of the electrode-band with the other hand, gross bodily 
activity, et. all of which may be discounted by the observer but 
which are cocorded shen a relay is used. We consider, therlore, 
(hat the use ofthe observer, wile not ideal, gives afaizly faithful 
record of the frequency of theee electrical changes. 











relative degree of emotionality of the subject. A second or con- 
formity score was obtained by tabuleting all answers to all quew- 
tions forall subjects, From thisa key was constructed in which aby 
anawer given by more than 6o per ceat of the group was xcored 
tnd all others as 1. This method of marking changed the 
scored somewhat from the emotionality scoring but did not reveel 
anything of importance 
‘Sence of Humor Test.—Dr. J. C. Amack kindly furnished us 
‘with a key which we used for scoring this test. A second oF con- 


Taal eve and cheater ar wil found ia Appts A 
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formity key was constructed on the basis of the tabulated data 
Tn thie confortalty key unutual answers were weighted heavily in 
‘comperivon to usual snawers 

AS Reachion Shady —This teat was scored in three different 
mays, which will be referred to a8 “Allport scores, 
scorea." and "Conformity scores.” The Altport score i based on 
he weightings given by the manual of directions supplied withthe 
test, omitting the scoring for the questions which we omitted. 
‘The Landis score ie one which wes arbitrarily constructed by 
‘weighting each anawer according to the degree of emotional 
‘hich the writer felt was indicated by the anewer given, The Cons 
formity score was obtained by tabulating ll answers given by ou? 
soup of boys and weighting proportionally the azswere deviating 
from the median io accordance with the degree of their deviation. 
‘Thus, an answer which cecurted only § times in r00 would be 
wreighted as r0, while one occurring 60 times in 100 would be 
weighted as 1 

‘Pressey X-O Fest. -The Pressey Testis scored in two ways: (a) 
for emotionality. i, the total member of words assed out by the 
subject (aking the (est; and @) ioeynerssy. Le, the number of 
encircled words which deviate from 2 list of preferred words ob- 
‘ined in the original standardization ofthe test. The key for the 
original idiosyncrasy scoring did not seem to St this particular 
‘group. Hence we tabulated all answers given on thie Pressey Teal 
‘and constructed an Mlosyncrasy scale making the modal word in 
‘each ueries the correct answer. This conformity scoring changed 
‘the renults markedly for this particular test 

‘Pursulimeer. ~The score forthe pursultmeter performance was 
obtained by counting the mumber uf contacts made during exch 
‘minute of performance, This figure it expressed in the tables as 
‘errors per minute, 

‘Sabllometer.—The score for the stabilometer it given in the 
(ables as the number of movetaents per minute made by the ub- 
Jeet. The errors and limitations of this particular score have been 
discussed. 

‘Prychoraleanic rafex (fraguency) —The number of eectsical se- 
sponses sppearsin the tables expressed as deviations per minute, 
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‘Tne range is large, since io a few cases no electrical response was 
licited, and in certain other cases the electrical changes appeared 
with great rapidity. 

Psychogatvanic refer (latency) —An sAditional measure given 
by these electrical change is that of the latency of the first ap- 
pearance of the reflex in each portion ofeach experimental geance. 
‘The muraber of aeconds, clapsing between the time at which the 
subject started to work on the piorsuitimeter in each period of the 
experiment and the appearance of the fist electrical response, is 
aiven in the tables below under the heading of "Latency, Firt 

‘Latency, Second Period’; "Latency, Third Period. 
‘This particular score ahould (theoretically) ofer a measure of the 
relative stability ofthe subject, ifthe electrical responsen are to be 
‘egarded as w sign of emotional disturbance. 

‘Prychopalvante refer (relation 40 purruiimeter end wabilomeler 
records) —That these electrical responies would tend to appear 
in some detinite relationship to portural activity or performance 
fon the pursuitmater agemed to be a reasonable a priori aasuenp- 
tion. It seemed that the outlet fer mach exasperation ws might 
result from the difficulty of performance would show itself ether 
‘an bodily activity, as an increase in the number of errors on the 
purnuitmeter, or as a neces of electrical changes of the skin. A 
‘ormparison of the frequency of electrical responses, perforraance, 
‘nd postural activity is given in Table 1. The dastifcation of 
Dursuitmeter records into “bad,” and “indiferent” was 
‘made aa follows. When an electrical response occurred while the 
subject was running the pursultmeter without error, it was dasei- 
Sed as “good.” When the subject was, or just had heen, making 
2 series of ervors, the record was classified ax “bad.” In cases 
‘where it was impossible to be sure whether the record should be 
called good oF bad, i¢ was classed as “inditierent.” Electrical 
‘espontes which occurred during or immediately after movements 
recorded by the stabiometer were classiSed as active. The elec- 
trical responses occurring while ao movennents were recorded by 
the stabllometar are cassied as passive. 

‘Weather.-During this experiment, I had the impression that 
on certain days most subjects in the experiment either gavea high 
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frequency of electrteal responses or failed to show eiectrical rease 
Hons. No good reasoa for this seeming grouping waa apparent, 
since the aaUocality, age, physical condition, ele. were quite 











Chicago weather bureau. 11 is obvious thet this oficial (em- 
‘erature bore no relation to the actual temperatute immediately 
‘surrounding the subject, since on some days Une roors was heated, 
‘While other days the windows were open and outside temperatura 
existed within the moor. The barometric presrure it probably: 
falrly accurate, since the variations in pretaure throughout the 
locality were not particularly marked. ‘The humidity records were 
ot completely satitactory, at the weather bureau records were 
taken every 2 bours, so that part of our Sgurcs arc interpolated. 

“Educational quotion.”—No opportunity was afforded fot the 
‘btaining of iaceiigence teats upon allof oor subjects. We did ob- 
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tain the grade-placement in the public schools for each subject in 
(his serien. Fram these grade-placement records, together wlth 
the known age ofthe individual, t was possible to abialn an “ed- 
cational quotient” (E.0.) by dividing the grade-plucement ex- 
pressed in raonths by the age expressed in months. ‘This measure 
inaubect lo certain errs, since some of the boys included in this 
ttudy were from other cities which da not have comparable school 
ystems, since others had quit school and were working belore 
‘being brought to the Detention Home, and since sill others were 
fn special classes. An attempt was made to take account of these 
Factors, and an approximate E.Q. was assigned on the basis of 
the social history available. We feel that thie figure, although 
rot nearly so accurate as thet afforded By an intelligence tert, 
(gives 2 rough relative ranking of the intellectual status of the 
group with which we were dealing. 











Conrdotions. Uae results of our experiment were tabulated, 
fund the intercorrcialions (Pearson product-moment formula), 
fiven in Table 2, were obtained. These correlations are based oo 
the original scares. That is. the rate of kumar score is that given 
by the use of Professor Almack's key. The A-S (Allport) and 
AVS (Landis) are the scores based on Allport’s key and on our 
‘original emotionality key. The Pressey Idiosyncrasy score waa 
(hat abtalned from tne usc of the original Pressey list. 
Age Referting to Table 2. it will be noted tbat age shows un 
correlation of 10 with the other teste osed here. (Average 
jon means the arithmetric mean of the correlation figures 
auldee without regard to the plus or minus sign.) The erreation, 
‘of —.36 with the Personality Schedule indicates a very alight 
tendency an the part of the older boys to answer the question- 
naire with unemotional anewert mote olten thea do younger bays, 
durations quotient.” ‘Tae educational quotient hasan aver- 
age correlation valueof.17. The correlation of +.35 mith the Sense 
cof Humor Test indicates slightly thet schooling is necessary to 
‘appreciate the Jokes waed in the test. ‘The correlation of — 59 
swith the Pressey Idiosyneraty Indicates that the boys who are 
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acre advanced in school tend te conform with the standard of the 
‘outside group on whom Pressey standardized the text. 





E.Q,, since the more intelligent (higher £.Q.) boys scored high on 
the sense of humor and low on the Pressey Idionymerasy. 

"A°S (Aliport).—Tae A-S Test scored by the Aliport ey had ax 
average correlation of 09. It dows not correlate sgniscantly with 
‘any of the other factors in this array of fgures. 

A-5 (Landis). —This test, when scoved for emotionality, shows 
‘an average correlation of 12. [t correlates +.25 with temperature 
‘and -+.28 with the Pressey Tdiosynerasy. ‘The fst correlation ca 
fly be due to chance; the second might conceivably inlicate that 
there is a slight tendency for vome common factor to be operating 
fn both teste. 

Personality Schedule This test shoves an average correlation 
‘of 1, It rather surprisingly correlates only -+.20 with Prewey 
Emotignality Test. A prion, one would expect rather definite 
relation between the number of words which would be struck out 
in the Pressey list and questions which would be answered in at 
‘emotional fashion on the Personality Schedule. 

Voli Voltage gives an average correlation of .13. It cor 
relates with the F.G.R. Frequenty -tes and with the PGR. 
Katencies —.25, — 08, and — 08. Evidently, the higher the ap- 

be frequency of the appearance ofthis 
clectrical response and, conversely, the more rapid the occurrence 
‘of the appearance of the frst electrical response in the dst work 
period. ‘The interrelationship between these factors will be dite 
‘cussed in greater detail below. 

Paychotaleonic Refex; Frequency. This gives an average cor 
relation of 2. It corelaten with the P.G.R. Latencles — 6, 
a5, sud ~.33. These relationships will be eiscussed more fully 
below. Laiony, Ses periad: The average correlation here it 0, 
‘Tue conelation of 47 with P.G.R. Lateacy, third period, wil 
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bbe discussed below. Latency, son period: The average correla- 
ton value here ia 13. The correlation of +21 with the Premsey 
Idlorynerasy 1s peobably due t0 chance. Latency, third fered: 
‘The average correlation value here is o7. 3¢ uhows no correlations, 
of interest other than those mentioned above. 

Pursuitmeter —The average corcelation of pursuitincter pec 
formance with all the other factors it .09. The correlation of 
+38 wlth activity om the stabilameter Is ove which might be 
expected ta be much higher. 

‘Stobilometer--'This factor gives an average correlation of 12. 
‘The correlations with teraperature, barometer, and humidity uf 
= 11, 4-18, and — 45, respectively, are rather Interesting but 
‘ot high enough to be of the slightest signiscance. 

Temperature, barometric pressure, bymidity.—The average cor= 
relations for these three factors are .r3, 12, and 09, ‘These fac 

nother rather wel, but du Not offer corre 
tans of interest other than those discussed above. 

‘Pressey Emationaity Test —This test bas an average correla: 
tiow of 16 but, other than its correlation of +36 mith Preney. 
{diouyncrasy, i gives na correlation which ix of significance. 11 is 
oubiful that even this correlation means very much, since in an 
arti study reported by Landis, Gullette, and Jacotaen (1925) 
fon «24 subjects, « correlation of ~ 02 was obtained between the 
two scorings ofthis test. The average correlation of 20 which we 
‘obtained here corresponds identically with the average correlation 
value reported in the previous study. 

Pressey Liosyrerasy Test—This text bad an average cocrelas 
ton af ts. 














aes.” “PGR. Frequency,” “P.GK. Latency, 





“barometer 
common, partial correlations were worked out for these eight fac- 
toes and aze given in Table 3. This Lable shows that the correla- 
toa between each of the two factors with all other ux facto 

kept conatant was not raised or lowered significantly. The mali 
le correlation between veltage, P.G.R. Frequency, and P.G-R. 
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Latency, fst, was +14. These partial and ruttipe correlations 
indicate (1) that the applied voltage ia a factor of importance 
he appearance of the electrical responses and (2) that envito 
mental temperature, humidity, and barometric pressure have 
nothing to do with the appearance of the electrical xesponses, 
‘Nonliuaar corralations —~One object of this study was to tent 
‘the validity of the use of the paychogalvani refick wf an indicator 
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of personality traits. Tn order that a fll unalyss ofthis might be 
made, we computed the noarlinear or skew correlations ("'y for~ 
mula’) (Pearson, 190s) between the frequency of the appearance 
of the reflex and the performance on the pureuitmeter, the Pere 

rewey Emolivity, and the A:S (Allport) 
yy be tabulated asin Table a. {tis apparent 
‘both from the 9 figures and from the scatter diagrams that the re- 
lex did not give a linear distribution. Its ragreseon line bad the 
form of letter $ cummed through go" ta the lef. However, the 
Drobable error of all the y fgurrs ic auch that only thove Sgures 
iabove .go have any significance, and the 34 bas ooly gs chances 
{in 100 of bring better than chance. 
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Trobulation of let ems —It lus been mentioned that payho- 
thie personality ' usually considered as a variety of nonean- 
formity behavior. Far thie reason al items of the paper and pencil 
teats were tabulated and cescored, as has beea explained above. 
‘The Seose of Humor Test gave some rather interesting points 
with thin rescoring. There was a marked tendency for almost 
cevery joke to obtain about an equal score for goodnets, 1s the 
‘ase of only three oF four jakes was there any pronounced lke or 
dislike on the part of x majority of the subjects. The differential 




















Pewee 
Tent 

score obtained by this conformity scoring method was found 10 
depend almost entirely upon Part 3 of the test, which consists of 





picture comedians, and humorous or semihumorous authors of 
the world’s literature. Most of the group with which 

Sealing wer acters 
and two of three motion-picture comedians. On fnal analysis the 
sifteentiat score obtained on this test was based upon the fan 
larity with comic-stcip characters which the audject possessed 
‘This Ginding invalidates the Almack test of the ense of humor as 
1 measuring device of perronality for our purposes. 

‘The rescoring of the Personality Schedale changed the scoring 
of 14 of the 247 items. For instance, we had considered that the 
anawer ‘yen to the question: “Have you ever bitten your finger 
nails?” would indicate emotionality, while the unemotiona) per~ 
son would answer this'"no,” Ase matter of fact, « majority of our 
{roup anowered this question “yes,” constituting the conformity 
arwer. The same is trac of suck questions a8: “Are you ever 
nervous?” “De you bave te be careful of your health?” “Do you 
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Like to be with other bays a lot?” etc. The rescoring with these 
conformity changes did not alter the test results very markedly. 
‘Changes in renk withio the group were common, but there were 
‘only two changes of as much as ten places in the ranking of any 
subject. 

‘The rescoring of the A-S Reaction Study failed to ehow any 
very marked preponderance of preference for particular anewert 
to the questions. For this reason our coformity score had an 
‘excaedingly wall ange and gave Hitle of iferential valve. 

‘The Pressey X-O ‘Test, scored for idiozynerasy, showed the 
following changes in the most preferred word in each test. For 
Test: 

honget te moskieg 
‘hanged note 





For Test II the following changes appenred: 
1 tell eesclonaens changed accents 
‘hanged te death 
hanget fe police 
‘howand zee 
‘onan witocting 
‘ged te pion 
‘pal fo eeu 
‘angel saat 
Cent og 
‘caged does 
‘ged to kale 
Somand fe detectives 
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I Test IIT the following changes were made: 
ating changed beaches 
Gincing Ghana ding 
Uatking — hvugat se nowbats 
Yeaders Change pond boys 
seins Shang hb 


imines mie chong! fo ser 
dectom chanced Ye chanteuse 
cay Glomgn cece 





Fey chonged he 
When the test is rescored on the basis of these new items, 2 
snarled difference im the ranking within the group sas obtained. 
‘After these tests had been rescored, the scores of the subjects 
Jor each test were ranked [rom the highest tolowest. The highest 
20 and loteest 20 sores for each particular text, logrtter sith the 
Righest and lowest 20 on the P.G.R. Frequency, pureuitmetcr, 
and stabilometer, were compared. We had rather expected (9 
Sind that this treatment of the data would show that certain indi 
viduals tended to be at one extreme ar the other in the majority 
of the tests, while other individuals would fall in the middle 
soup in roost cases. This was not true. We found that 4 indi- 
Mfduals were in the Righest oz west 200 eleven of the tent Acore% 
and that 7 of the individuale were in the extreme groups on 45 
many as.ix tests. No individual failed toabiain at least one score 
‘which wauld place him in un extreme group. On the lasis of (hit 
we fect certain that the application of the correiation method to 
Our rescored tests would show exactly the same thing that the 
comalations did with the original tests, namely, practically na 











‘There was the possibility that there would be a tendency to 
‘certain varieties of anewers ox these tests by some individuals, 
‘The theory here is that at individual showing certain behavior 
Aificuties will amewer the question on our teat in some way 
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‘which will be comman with other individuals showing the same 
behaviordiMiculties. We found nofateraal groupings which would 
support this theory 

Ralstion of poychogstosmic reflex So eesotionslity—During the 
course of our experiment some of our subjeca became frightened, 
nervous, angry, 

Th a tabula 
behavior deviations (emotional exprewions) were noted during 
the experiment, together with the average P.GR. Frequency fo" 


AML § 
Swaine tut Aveaace Paracas oF 





Teron Basan 





Chee individuals. Tt i interesting to mote Chat in all of the lausi= 
ications, with the exception of that of “nervous, jumpy,” the 
P.G.X. Frequency is considerably below that of the average of the 
‘entire group of 100 aubjects. ‘The average P.G.R. Frequency for 
the entice group was 32 reflexes during the 4o-minute experimen 
tal seancens compared (9 7.6 for s frightened boy 4 angry, £6.71 
3 lired, 45.6: 3 crying, 18.6; and 6 in pain, 13.5. Five nervous, 
Jumpy individuals gave an average of 40.7 P.GR. reactions, 
‘out exactly what this means i diGicule 1 aay, since it certainly 
rune matrary to all expectation. On the basis of current pycho- 
logical theory one would expect that tbe frightened, angry, or 
earful Individual, that is, those giving all outward signs of an 
‘emotional condition, would give very frequent P.G.Rs. Tastead, 
‘we find chet they are much less requeat than with the norms! 
Five subjects who were left-handed show an average P.G.R. 
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‘Prequency of 34,0 deviating but slightly from the average of the 
reat of the group. This cffers some check on our comparison of 
‘snall groups t0 the entire group. 

"TheP.GR., when talnated according to the nationality of the 
subjects showed little, with the exception of the fact tbat our 43 
‘Negro subjects gave an average P.G.R. Prequency of 18, com 
‘paced to the group average of 32. Agaln, this is contrary to ex: 
ectation, Common sense hast that Negroes are mare emational 
suod unstable than whites. Our fading i probably partly ex 
plained by the dlference in the quality of ¢he akin of Use palm af 
the hand of the Negro boys of this group as compared to the 

ee boys. The 13 Negroes with which we experimented ad 
Gry, callaused palma. That this i not the entire explanation is 
apparent, since two of the white boys which we examined had 
Very calloused palma, one from using crutches, tbe other from 
working asa day laborer. The P.G.K. Frequency for thete 2 indi 
viduals was, ja exch case, very nearly that of the average of (he 





‘roup. 

"The boys who were held at the Detention Home for “running 
‘aay fom home" show a average PGR. Frequency: of 48, 
Which is camsidernbly larger than the average of the group. No 
‘explanation seems particularly valid on the basis of the data at 
hand. 

“The comparison of the P.C-R. Frequency with the paper and 
penal tests significant correlations either when compared 
‘on the basis of the cxiginal scoring or on the basis uf the con 
ormity scoring. So far as this experiment went, the P.G.K. did 
rot serve as an indicator of emotionality, judged either on the 
‘ani of other tests which are supposed to be measures of emo= 
Honality, on the basis of the bebavior of the subject during the 
‘experiment, or on the basis of the social records which were avail 
sable for these boys. 

Sociol history —We were able to secure accets to the court 
secords, reports of social investigators, or reports of examinations 
ade by the siaff of the Institute for Juvenile Research for 65 of 
Our 100 cases Since 34 of the boys were released by the police 
without appearing belore the Juvenile Court, no date of thi 
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‘vaviely was available for cham. Tae social Ratory reports were 
49 varyiogin form and conteat that any thosoughgoing system of 
Cdassifcation was imposible. We arbitrerily claslied each cate 
‘9 one of “social cause,” “low intelligence,” or ‘paychopatby,”” 
depending on which of those factors seemed to provide the 
strongest motivating forces leading tothe delinquency of the boy. 
‘Under “socal caves” we pluced those cates in which poverty, bad 
awociates, home conditions, oF lack of employment seemed to be 
Paramount, By “low intelligence” we typitied those individualn 
‘whose lack of aptitude for schooling ot whose score on an intelli- 
_xeace test was to low as to indicate that the delinguency was due 
to shortage of intellectual ability. Only two of the cases were 
rated as low as “border.tine fecble-minded.” Under “piycho- 
pathic” were placed cases exhibiting abnormal behavior without 
evidences of cleatly distinctive social or intellectual causation 
Certain of the boys were clasited a8 “son-delinguent,” 2s their 
record indicated that they were victims of circumstance and cavld 
‘ot properly be considered as sucial offenders. Such boys were 
held at the Detention Home because of crimes committed by the 
parents, mistaken identity, and eo forth. 

‘From out records, it appears that psychopathy enters ino 9 of 
(he cases with which we dealt. These cases may be summarized 
as follows: 

Case No. 1A colored boy be for suoting. This boy hac an extended 
court record sd Bad tecived several meatal entninatiogy. He waa thoritg 
‘euny the eerts of mental etavartion atl bas doe bee comic 
te aya, His aor onthe Pervonalty Scie waa fe the Bt perez, 
the Piracy Hon ncaay fe the gh perce abd Pome notonally 
the 1pth perce, The fiat we of the ae pracy the revere of 
‘What oe should expat 


Cate No. A boy of Armericaa pareatare, held for borgary. He wat of 
et as Called at 
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aa, Hla scaed showed bce uit artratwerthy and mply developing 
{oto an urate aed dangpevas haracer. This bey sored i Che 96th ett 
‘tie on the Abmack Tet (marke ase of Buon), the 4th perce 
‘cn the Pravey Lloeyncraty (earked roscontamasty), and tbe 1h Per 
‘evilean PGR. Frequency (nae ero) 

(Core No ar-—A Poli toy Bed for cht, trum, er incor 
He had been rependly urea, and bia crocts wer fb senalem 24 
dengerouncature. The probaion offre cooudered hat (he boy was owing. 
‘Sgn of yu tncprt imaity- Th bor mare fe the &2h percentile on ie 
PGR. Fenqoeney (igh) 

(Care Na 428 large, overgrons Lchyanian bos. aged 500m. Me ad 
1 court revo extending over the past so rears, Parts hs trouble was fue 
(oan extranedinrly bad bore dection and low iteience Dot his record 
Tdkenied macy deviations fr somal behasie and owed wea of fo 
‘hopathy. "Tia boy sored inthe saath pecentile am he AS Test (Lama 
‘eoring), he of perceateo0 the Feranalis Schedule al the oth fa. 
aii om th Prats Loy ncray (al waryeued eating to Cori 

‘Cots No. 7t--A Naqr boy, aged «5 extn, wha was he for theft. The 
robaton oicer andthe prythintrit fl hat tin boy mas ahowing di 
(vchopathiewncencen. He scored bn the Rit jercenile um Une ASS Tet 
(Landi sering, oe ath: perentBe an the Frew: nrc. ad Che 
Nah percentile na the Premey Finotionalty Tet. Tee Unt toe ot thee 
lediere enolornity the at, mon eoatorlty 

‘Gaur No 7B—-A Pooh boy aged 16 year. ho Wat held for hele, HA 
other su edi fren paraonid semana peateoe and been conned 
Ian aaplam lar several ears. The lather san 9 Dadiual Aryokar The 
‘ey ta aclnt eect tt shorty ore wear him, He mdely bepa8 
rer of petty tbe, baler. bbl pci, sowing stesvaganl ype 
putble tendencies Thi Dor wat Ib hr sooth pescentie om the Personality 
Schedule be fos percent onthe Almack Test and the bth on te De 
‘sy Emotionlity Tet ol idiatng eatormite 

(Gare Vn gp Are Amerie boy het lor tepeaedly cunog aay frm 
donee Tae oy was an adopted ae i as fleet fil. His ov lat 
lect! level wa oot hgh enough o enable Bon tet ino the socal wd n= 
{etectual Rie ofthe Dore, wo Cat be carn into connient confit, showing 
Veyehopalnic bein. This proba wil er op ince the boy as bees 
‘emved rom this uation, This boy sored ie the Bun perentl othe 
‘Aimack Tee 


Analysis of learning ability besed om part 
‘recent article, Ball (2920) has described * 
1 study of Linaesthetic motor leaming among a group of juvenile 
delinquents through the use ofa high relief Enger maze," An a re- 
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sult ofthis experimentation, Ball parted “certain definite chat 
Acteriatin in the learning curve peculiar to thoue boys of unstable 
‘motional make-up which deGoitey didereatiated them feam the 
others” foeaning, here, thote boys of sowalled “normal” make- 
up). This conclusion was reached by the plotting #24 comparing 
‘of the learning curves of both normal aod psychopathic eases, 
‘The following conclusions which Ball reports in regard to the 
effect of emotional instability upon the learning process teem of 
particular importance because of the many and important infee 
ences that might readily be drawn from them: (:) Noticeable 
Aiferences of pesformance eccur between individuals (carefully 
Selected) of stable emotional make-vp and of an unstable emo- 
Lional make-up. (2) The reactions of the unstable individuals ia 
learning to image the trv path of Oe maze were of such a nature 
that obstructions, false leeds not previously experienced, ete, 
‘aueed « very erratic end irregular perforsvance; the maze being 
practically Ioamed, a new experience of this kind woud cause 
the errors to increase noticeably. (3) Normal, stable, individual 

net allow these obstructions, ory expetences, ett to infix 
‘ace their learning processes to any noticeable extent, at they 
‘ould adjust themselves to meet Ube demands of the new situt- 
tion. f4) The high reel finger reaar can he wsed in most case 
Aisa diagnoitic ai in dilfecentiing emotionally table om emo- 
tionally unstable indivicuals. 

{IL was this fourth conclusion Uhat fed ut to test Bali's con 
clusion through the use of another and somewhat similar form 
‘of leatning, namely. the purwuitmeter. The individual learning 
curves (errors) for the pursuitmeter performances were plotted 
anid. a composite learning cucve,waade from the massa data of 50 
fandom eases, was thea plotted end sesoothed 

‘With this composite curve ms.a standard, cach of the hundred 
learning curves were graded subjectively 00 a fourspoist A, B, C, 
1D scale, an to the respective amount or degree of variability ex: 
hibited when compared to the standard or compouite curve. The 
‘A group veus composed of thoce curves which shomed the greatest 
‘mount of conformity to ths standard, B the next greatest con 
formity, ete. Aithougs this grading as A, B, C, or D was, of 




















290 ‘THE DYNAMICS OF BEHAVIOR 


courne, entirely mbjective in mature, the curves were graded and 
regraded by several individual in order that the scoring, though 
subjective, might bees accurate and consistent a3 posse. The 
raulte of this grading showed that » great deal of variation was 
tbe found between the dierent curves, but that this variability 
‘D0 way corresponded toany of the other criteria of emotionality 
‘which wete available. 

‘On the evidence furnished by Whe social histories, the records 
for the group of 9 boys, constitating the “paychopathic group,” 
were considered separately. ‘Those subjects mbo definitely had 
Shawn abooreaal behavior duriog the administration of testa 
(or during the experimental investigation were designated an “be. 
Iavior” cases. In otéer that these two groupe might be com- 
‘pave statistically (othe “moral” subjects 25 cases were picked 
At eandom from the too subjects, and designated a9 “normal. 
‘This last group, of course, did wot include any of Gove nabjects 
‘rho were in elther the “paycbopathic” or “behavier” groups 

“Having a0 deticed the groups, it remained to make statistical 
comparivons to determine whetber there were any significant 
Aiderences between the learning procenses of the three groups. 
‘Tae number of errore made per minute by exch subject in each 
swoop was computed, and from these the averages and mean 
‘ariations for each subject were determined. In order t0 get & 
comparable mensure of variability, the coeicient of relative vari- 
ibility waa obtained by dividing tbe mens variation by the meat 

‘each cane. Meane of Use cocficlents of relative varlab 
for each group were neat determised. For the "psychopathic 
‘oup the mean was found to be -23: for the “behavior” grou, 

23) And for the “normal” grovp, +1. Probable ervorsof the diffe. 
ice between the means of the three groups were obiained 
IA designates the “normal” group, B the “prychopattic,” end 
€ the “behavior” group. the PLE, dtfereace of AB was found 
10 be 021; of AC, 0243 and of BC, 029. The diflerences of the 
three groupe were, mepectively, 07, of, and oa. Repsliant co- 
ficients were 97, 1.67, and .069. This Indicates that tbe above 
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noted difterences between means of the three groups are not sig- 
nificant. 
‘The final phase of this part of the analytls conasted in the se- 
tion and comparison of the learning curvevof the 20 subjects in 
Lighest and the vo subjects ia the lowest deciles of the test 
scores fr the Pressey X-O Test, the Personality Schedule, and the 
aychogalvanic refex. This was dove in order to determine 
whether any marked differences in the leaming curves of these 
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subjects existed. To fcitate such a comparion, the curves 
lected were regraded ws “rough” “eoolb,” and “indiferen” 
(hone grap which mast nearly approached te compote uve 
fof massed data fren so rasdocs cases previously plotted, that i 
the Band C carves of the previous grading, costituted the group 
known now as “indifferent”. The revults were tabulated as in 
‘Table 6. As can be seen by inspection of this tabulation, the 
diferences in the learning carves of those inthe highest and those 
{in the lowest deciles are not marked excugh to be considered as 
sigoifcant. ‘The columns headed “Theory” contain the numbers 
which one might expect to obtain if ope could apply Ball's high 
relief muse conclsioas tothe purnitzseter. 

*Yors idence wee meme net, sb be tka et is 
iy protbeenee 





PART I 


A STUDY OF 112 DELINQUENT GIRLS 
In the second part of this experiment, a group of 113 giris who 
Thad been committed to the Long Lane Farm at Middletown, 
Connecticut, served as subjects. The age distribution of thi 
group was as follows: 140-a9 months. gil: 150-50, 6; 160-69. 
370-76) 75 180-89, 29% 190-99, 29; 200° 209, 13; 210°19, 16; 220- 
28,6, Allof these girls were American-born, but quite a few were 
‘st-generation American. On the basis of the nationality of their 
parents, we may clastify them as follows: American-Negro, 415 
Italian, 12; Polish. 115 Lithuanian, 6; American (more than two 
{generations), 32; other nationalities or combinations. 40. Eight 
five ofthese girls had been committed for vexual delinquency, 5 
ependenta without mupport, 13 for theft, 7 a8 incorrigible, and 4 
for running away from home. The group was rather hamogeneous 
in the sense that all of thete girls had been subjected to the same 
environmental conditions from 3 months to § years. 

Personality Schedule, —Thucstove's Personality Schedule (1050) 
‘was revised on the basis of bis published analysis of results and an 
the basis of our experience with this Lest ax described in Part T. 
(Ope hundred and forty-six of his questions were either used as he 
hhad used them or remorded s0 as to be more easily understood by 
‘our particular group. We were guided very largely in our selec~ 
tion of these questions hy Thurstane's analysis, which indicates 
the more differentiating questioas, and by certain supplementa- 
tian based oa our previous experience with the test. 

The H Tes.!~tn Part J,as has been described, we made use of 
the Almack Test of Humor, which proved unsatisfactory for our 

‘Facts dei oaceniag ts ton he ce iC: Landi nd JW. 


aay iu nd sven we er eo a Joey 
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purposes, tn connection with another research project, which 
‘will be reported elaewhere, we devised a new scale af jokes, which 
we termed the “Hi Test.” In geoeral, we found that this H Test 
‘was dificult for these gis, particularly since it had been designed 
far use with college students. However, the test does seem to 
‘have some signiicance which might profitably be investigated, 
further. It consists of 100 jakes, cach of which the subject is 
‘asked to consider separately and to rate on the basi of quality. 
In aildition 10 this quality judgment, the subjects are asked 10 
clasily each joke wt belonging to some particular category of 
humor. The definitions of the categories, into which the items 
‘were supposed to fit, were printed aad given to the subjects for 
ther ausistance in making this judgment. The notion back of thi 
‘procedure is that an individual who (eels “superior” may tend € 
rate many jokes iz the “superior” category and to assign high 
‘aluos to these jokes, of that one who i lacking in sense of pro- 
portion might neglect the “quantity” category, et, 

Tnirmersion and Exeonersion Test—Woidbreser's (0 
vision of Freya's seale was presented to the subjects in a mimeo- 
_xcaphed form with the usual directions, 

Phe X-O Test ‘Ihave mentioned ip « previous paper (Landis, 
1025) that the Presscy X-O Test hed esa central there a valuable 
Fee but that this i 
vised. With this point in mind. so0 words, each possessing comme 
affective connotations, were assembled and grouped art 
under the headings of “ailment.” “emotion. 

Sigion.” “animals 
tions.” The subject was directed $0 go through this vocabulary. 
‘and fo mark out all wands which she disliked, disapproved of, oF 
{elt reerred to anything which was wrong. In order to determine 

the rellability, the eet was given twice to 76 of the gins 
Hulls Test of Suggestbiliy- The method of testing waking 
suugaestibibity which has been developed recently by Hull (19290) 
‘was used with this group. This tel is conducted a8 follows: The 
abject ix blindfolded and told lo stand erect. By means of 
‘hook, a thread is attached to the subject's collar and to x zecord- 
ing apparatus. This thread activates a recording pep, 20 tracing a 
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tecord ofthe forward ot backward swaying of the sboct. The 
‘caperimecter stands fo font ofthe subject and, having directed 
her fo relax tod py attention oly to his words, starts signer: 
tions folews: "You are swaying forward, more and more for- 
srard;youaresmaying toward me more wd tmorej ets" This pro 
‘dures coatioued for x ralsut, and ben the nubject is allowed 
to stand passively fort minute. Many individual respond pone 
tively to this pe of euzestion. In order to contr the inflene 
the facto af the sx of the peron making the suggestion thie 
{est was performed twice with ech subject, so that te wgeestion 
was given once by a mam and once by a women, The temporal 
nde ofthis ast factor wan vasied 30 that half ofthe time the 
{tninine ant bat of tha tame the maneline eapetion was ft. 

The Mase Tet Following the recent suggestion of Bll (1070) 
wwe Inclaed ie aur program the expernest of maze learning 
We made ute of Forte maze “AT frgra). Thowe blind alleys 
which led Inte atersaGve culidense were Blocked, Smplly- 
ing och leaning and scoring, The subject was abow Fosters 
ttaze "B” and allowed tn fellow theoagh its pt ter several fice 
with a style o thatthe general Sea of mazedeaming wad ob- 
Uained. "They were then Bindiotded, and the hand which hed the 
‘ytia was guided trough the mane once or twice by (he exper 
ttenter wo tbat they might have certain hingwtnetic hues (008 
forrect path. ‘Tee stylan wan thon placed at the starting pit, 
fan they were od to nd thet way tothe goal An entrance into 
1 blind alley ora cetracing of Ube tre path of more than + inch 
tas counted ab one evar. Reconds were made of the time cone 
fared between the start and the oul, and of the otel numberof 
exrors for cach trial. When the subject made three conserulive 
ftrorew tral, the maze pattem was considered to be learoed 
In cases where three such tials were aot obtained, the training 
svas discontinued atthe ead of te twenty 6fth trie. Ina few 
inwtancen we found Ut the probless wan 9 very dificult (or the 
subject that the taining had to be écortinued alter some 30 0r 
11 attmapta hd been made 

Iniiaion pcerds-—We were able to obtain (rom the records 
the inaitudion the ments! age (Stanford revision), educational 
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‘age (Stanford exucational ackicvement), 10's, £.Q', AQ's 
sacial and inativutlonal histories. 


kconne Mernoowt 

Personality Schednie (PS Tes) —The Pervontlity Schedule was 
scored om the bass of the answers which Thurstane had found to 
indicate emotianal or neurotic perseaaity. We reversed the cor 
ing, or a. few items, since our experience with the Chicago group 
indicated thatthe answers given by these younges individuals did 
‘not always correspond to those of the college roupa. The score 
ton this teat is constituted by the number of answers which the 
subject gives sthich deviate from the answers given by the 10> 
called “normal” subjects. We also retabulated all answers in 
‘his test; a8 we had done in Part I. This retabulation di not 
change the scoring of enaugh items to affect the total scores 
ratcrialy 

The Donor Test (Tes) —tn the present analysis, me have 
sonsidered only the total “H™ score This was arrived at by 
‘scigning 1: points to cach joke rated as “A.” 8 points for "B.” 
{ poinia for "C," 3 polnts for “D,” and « point for "E.” The or 
(al of these fates was procated on the basis of 100 in all cases 
‘where the test was not compictely filled out. 

Tatroversion-Estroverson Scele (T Test) — AM answers of “yes" 
10 the questions in this sale were coasted as one cach, The total 
score presumably indicates the amount of intraverion of the suh- 
et 

The Revised X-O Test~The score which we have used in the 
present analysis is constituted by the total number of words 
which the subject marked out. 

Hull's Sugzetion Test: Ti test was scored as follows: If the 
ibject swayed forward as much as 8-36 c=, she was giver 
score of +15 if ¢6 em. of ore, +4. A swaying backward of 6-12 
‘em, was soored «3 —15 and of 13 ca. oF more, ws —2. Swaying 
‘between the limiteot +1 und —1 was seoted a zero. 

The Mase Fe—Learning curves for bets time and errors were 
‘onatructed to represent the performance of cach subject, These 


"The amen afc Pare 1 wi be eu in Append B panes 325-23 
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curves were then measured in several ways. We made use of 
Tl's cacilometer (gros) to measure the amount of up and 
dows deviations ofeach tne and error carve. By subtracting the 
Imeansre of downward movement from the measure of wyward 
movervent, we obtained a Sgure representing the slope of wach 
Curve. We als went through al the curees. rating cach as cther 

An A" curve was one which appeared 
2D,” one which waa very fags while 
‘"h" and "C” were asigned to intermediate steps. The inter 
relation ofthese Ave meusuree. ie, lowe of eroreacilatian, tne 
for error sape and subjective rating, showed that all the measures 
corresponded very closely. For this reason we based most of our 
‘omputations onthe amount of up und down deviation er oxilae 
tion inthe time curve 







The “r" correhations —The scores which we obtained om this 
battery of tests were intercorrelated on the basis of the Pearson 





the T testa. This partieslar correlation fs 19 be expected, since 
Doth tests are of the same type and indeed have some Items in 
common. The lack of correlation Letween al other (actors meas 
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ured is disppointing. From the retules which we had obtained 
soemed possible that « revision of the testa and clari- 





factors with which we were dealing. Partial and multiple ooere- 
lutions were derived from these linear correlations; but, us the 
corfginal figures were low and of little statistical signibcance, these 
derived correlations were likewise of Do sigificance 

The 9 correlations. Au we had found in Part I that certain of 
‘our data gave nomlinear distributions, it seemed that it would be 

TADUE & 
Comer (ramos Nonsosat Foun wrtatn 


“The fase ere the aly fhe cnt ss peice rm the saci, 























worth while (0 apply the method of correlation ratios (n formula) 
(the newer data. Table 8 gives the tabulated findings obtained 
bby this method. This methot! gives two correlation values for 
ch colationsbip. i. the value of variable A asa means of pre- 
(ting variable 8, and, similarly, the value of 8 inthe prediction 
fA. “Eta” correlations aze subject 10 three corrections (Kelley, 
1925, PB. 249-43), o0¢ for attenuation, one for too fine grouping 
of the data in tbe proces of deriving @, and one for 00 coarre 
frouping. The corrections for attenuation and coarse grouping 
‘aise the correlation value, white the correction for (00 fine kroup- 
lowers the cortelation markedly. Values given in Table 8 
represent the arithmetic mean of the three figures obtained by 
correcting each correlation. We feel that this mean represents, in 
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tl probability, the highest correlation value which exiets between 
‘the various teat which we Used. These figures average (4.5 
paiots higher thas the corresponding rs. Ao examainalion of the 
‘egreasia lines of the plotted cortelation-ratio tabulations sbawed 
in every case a curvilinear regression and in cany cases u line of & 
‘ost irregular form, 

‘Any one of these correlation ration must exceed .30 before itis 
of atatinical significance. The relationship between 1.0, and mase- 
earning is jut over .30, showing the obvious thing, via, that in- 
tellect aids in thie earning process. The correlation of $s between 
introversion and persooality dificultics i Lkewise obvious, par 
icularty since the two tests had esany identical elements. Maze 
‘Predicted (rom T Test gives 38 but T Test from maze is 23, We 
may safely conclude that the relationship is et significant 
‘Tests X-O and T give a relationship af 40. No good reason can 
\be given for this corzelation unless it may be that the introvert 
dag a greater number of dislikes than as the extrovert. The 
‘point ivof interest, and probably further work wil clarify it more. 
Noue of the etber correlations ate of signiSicance. 

‘The correlation ratio, acoording to Kelley (1923. pp. 245-49) 
represents the approsimate upper limit of correlation value which 
‘aay be obtained from the dala. Since the correlations are 90 Sox, 
‘the conclusion follows that our tests ate not mcasuring variables 
hich have elements in common. Each test represents a measure 
‘of some specific and almant enticely independent function, S 
investigation has failed to disclose an underlying and ur 
(actor, if such « factor docs exist. 

Bi-serial “r" corrtationt —The teatitution rating scales, to- 
ether with the summarized case histories, gave dichotomic 
‘groupings of our subjects. In order to measure the degree of rela- 
‘onshlp existing between our cest results and these groupings, 
we made use of the bi-serialy method. The correlations which we 
srorked out are given in Table 9. It will be seen that all these 
figures are statistically insignificant, with the posible exception 
of the values of +.30 and ~.15 between the introversion (T) 
teale and “‘incipicat insanity” and “leadership,” respecsively. 
‘These ratioe indicate a very alight tendency for introversion to 
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‘be associated with insanlly and with the personality traits of the 
‘now-leader. We do not regard these correlations 23 of particular 
value, since the dichotomous groupings ere very unreliable. 
‘Prychographs—In order to visualise more clearly the results 
of the tests, three paychographs were deaws to represent dhe per 
formance of each subject. One of these showed the total scare 
‘Which the subject made on euch test ax compared to the average 
performance of the group on those same tests, The second pay- 
chograph analysed the clase of answers which che mubject made 
‘Tamwcanon or Dramas r Coasssanions 














see 


on the X-0 Test, togeber with the performance on all other 3. 
‘The third analyzed the respootes on the H Teat with repeet (9 
(ho numerical values aasiged co the flrs Said inthe various 
categories, together with the performance on all ther text 
‘Thete paychographa were then grouped acconding to the general 
form of the curves. An attempt wa made (a ate thse group 
Ings to the case stories, institution ratings, extreme deviations 
{any one test, and tothe cate euramaces. In wo instance dd we 
find any relationship. Jn brief, one may say that the tests used 
Ald nol give results which could be formed ino « peycbograph ot 
ingnectic value 

‘Bechulctions Following the same procedure that has been 
described tn Part I, we retabulated and rescored wl al these tots 
‘with weighted scores which were bused on the deviation value of 
10h answer. By this procedure it seemed posible that we might 
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be able to find dierentia! standards within the group, even 
though wich standards mould fe all probability have no applica: 
tion to any other group. A great deat of time and effort wat epent 
‘on this particular etabslation. ‘The rslts were essentially negn- 
Live in that 20 way was discovered by which we coold refashion 
‘our scoring 10 that the rests from our tests could be made 10 
‘gree with the soci histories or chartcterizations which were 
available for theve gil. Neither could we. om the ass of this 
tho, rescore each test x thatthe general intercorrlation be 
‘tween the teste would be of any sore valve than that obtained 
Irom the ofiginal sevtes 

“Btarked deviations seemed posibie that thote individuals 
who were placed in the upper or lower 25 per cent of the grouR 
By any method of sroring of any particular test might Show 
marked deviatiosin other tests as wel. and that these deviations 
tight be related to the socal Nistorie> or case suramarict. Again 
(ur resulta weve caentally negative. There wa as high er 
‘centage of individuals who were cassie as cally mormal in 
the group showing marked text deviation as Chose clesiied ot 
eychopathic or emotionally abnormal. 

‘Suegestion.~ ‘The method in which this test was conducted has 
‘been described above, We sere interested in thie experiment 
fom several poins of view. First, wy wished to know whether 
there wen any relationship between suggestiblity under these 
experimental condition and sugeraiblty in everyiy ie. When 
‘our records were compared to Ue charecterrating scales which 
had been prepared by the members of the schoo staf na agre- 
iment or relationship was found ir ~.28). Secondly. we were in- 
terested in the affect ofthe tex of the sopgetor upon the behavior 
‘of the subject, We found that there was very slight advantage in 
favor of the woman suggestor in obtaining postive reaction. The 
Aierence was wo slight us to be of lithe practical vignificance 
"The third point in which we weve interested was that of the eflect 
of repetition of the experiment. We found that two-tbitds of the 
bubjectarencted exactly the sume wey oz the second repetition of 
the experimest. In oely & per eel of the cases was there a ttel 
Aisagreement in reaction, chat, 9 cates reacted positively In the 
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‘ima tent and negatively in the second test. This investigation is 
interesting a3 & teat of the procedure itself; but it falled to give 
sary reaults which shed light on the particular probleme to which 
this study addressed itself 

Cose htiovies.—We were able to obtain {rom the case histori 
‘on file for exch of our subjects a court summary of the previ 
behavior and delinquency of the case, a report of the social in- 
vestigation, and a recond of their behavior and progress while in 
(he instivution. The history aho included « petiodical rating of 
hunracter traits which were made by the matrons who had the 
Bits directly under their care. In addition to this, the institution 
stuthoritics went over the records with us and gave their opinion 
‘on cach case with respect to the emotional stablty, psychopathy, 
mental deiciency, social causation, etc. 

From these data. we were able to relate the results ofeach test 
to the character traits which it purported to measute. and to re 
late the test to the genoral categories of paychopathy, feeble- 
mindetiness, or scial maladjustment. This comparizon was very 
<arefully worked up. since it seemed possible that, by subdividing 
‘Our tests, thee teationship (o the mote finely divided character 
traits might indicate information of value. Cafortunately. we 
‘were unable to make any onc of the lets or parts of the tests agree 
with the character ratings of with the general somuaris. This 
same procedure was attempted with che massed results of the 
testing program, that is (o sey, we dexived a group score for euch 
individual, bused on the combined score ofthe individual tees, 
soi compared this score with the case history records. Again no 
‘tuentia relationship was found. 

Tt seems only fair to condude that cither the tests which we 
used did not bear any esscatial correspondence to the cberacler 
tits as they were formulated by tbe imititution authorities of 
Oat the character traits had not aforded welldefoed entiths 
‘which are open for experimental castiiation, 





























DISCUSSION OF PARTS I AND IT 


Tn onder that the findings fom both Parts I and II may be 
related end compared, we will take up in thie discussion the gen- 
cera result ofthe entice study and attezapt to relate cheve data, 
Doth positive and negative, to the present-day status of the 
(genera problem of emotion and pychopathy. 

‘The theory chat the paychogalvanic reflex is function undet 
control of the autonomic nervous system and, hence, somehow 
sounected with emotion rests on the following evidence, Tt has 

1937) that the 
‘sppearnnce of the reflex depends upon the integrity of the motor 
autonoraic (sympathetic) Sbers of the skis. It has also been 
<enoonstrated that injury of certain thalaaic centers of eutonom- 
ic control in the mid-brain lead to disturbances of this reflex 
(on and Peserio, 1925; Wang, Pan, and Lo, 1925). Following 
the work of the physilogists (Cannon, 1020, pp. 20-36), we are 
accustomed to state that the aulonomis nervous system is divided 
into three major segments and that the activity ofthese segments 
isof abalanced nature. Hence, since this reflex as been shown to 
‘ve under the oontrol of the sympathetic division, one might 
legitimately expect to find tht the appearence af this phenome- 
non indicated changes in autonomic balanee and (unction. The 
theory is also current in present-day paychology (Bard. 1920) 
that emotion is somehow a function of the autonomic nervous 
system. Either the emation is controlled by this aystem or mo: 
tion involves extruordinary or peculiar reactions mediated ever 
‘this ster. 

Our study fails to lend support to this line of argument. We 
failed to find tbat the reflex invariably or solely accompanied the 
objectively observed signs of emotional disturbance, correlated 
‘with tees of emotionality, oe bore any definite relationship to the 
pertonality of the individual, wo far as that personality might be 
judged from records of his previous behavior. We filed to Sind 
‘any usequivocal evidence of « correlation betmoen this reflex and 

na 
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segmental autonome activity. We failed to Gnd any evidence 
‘hich would lead one to beieve duet reactions mediated over the 
Aslonoae nervous xystem were exential to emotion, if this elee- 
(leal response a strictly an autonomic function. 

‘This point sof more than theoretical importance. On the basis 
‘of introspection me are led to believe that emotion ie somchow a 
‘unique experience usually involving pronounced visceral changey, 
In previous studies (Landis, 1929) we filed to find that vis- 
‘eral changes bear any one-to-one relationship to the name given 
0 the experianced emotion. Here we fall to nd positive evidence 
that the autonomic nervous system has any direct relatooship 
‘to emotion as judged by general behavior. It is true that our 
method of testing does not caver al of tbe possfbllties. It may 
too be argued that the method is not « valid one of howing. 
Autonomic function. 

‘However, the evidence on which we bave based our argument 
‘nus dear cut and exact as the evidence on which has been based 
the theory that emotion ia somehow a function dependent en the 
ftutanamic nervous system. Certain comments may be made 
‘Which rosy aid in clearing up sone of Uheve dificltics. First, wo 
do not believe that there is any evidence which would indicate 
‘that the peychogulvanie retlex beats any necestary one-to-one e- 
latianship ta any of the caasical peychological categories (Landis, 
19j0). Secondly, the evidence ie far from clear that the autonom 











at present, that any relationship necessarily ex- 
{nts between emotian, in all of the diverse meanings of the term, 
and the autonomic nervous system. 

‘What, then, is the place of the prychogalvanic reflex tn a per. 





tion, or changes in skin color Rave. That i, any of these pBysio- 
logical changes may occur together with one or another of the 
paychological categories such as emation or attention. We may 
Ihave a blood pressure change accompanying shock or surprise. 
‘The sarae change may occut when the subject is quiet and report, 
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‘bo distinctive alteration in is mental life. These changes are 
physlologieat in cature, and may, or may net, accompany events 
‘Which are given poyehological names. The samme is truc for these 
clectrfeal terponaes. They way, and frequently so, apeat xt 
ise, ia eforts of will (conation), with fights of imagination, 
‘with certain varieties of ideation, of as evidence of « physiological 
readjustment within the body. which hes no pavchalogieal con- 
‘comitant of which the subject le aware. The argument thal the 
iyehogalvanic reflex a speciSc ca emotion is true only in ease ane 
‘wishes to define emotion us “that which acoompenice the peytho- 
alvanic redler,” In accepting such « definition, ome would have 
10 recognize “unconscious emotion” and the appearance or in 
volvement of emotion during other forms of peychological 3¢- 
Hefty whieh the subject was not willing to call “emotion.” There 
seems t0 be no reason to include the paychogalvanic reflex 9% 
[pervonality study unless thi teat fs used for purposer of investi 
‘ating certain underlying physiological mechanisms which a 
probably related to the control of skin temperature 

‘The use of the pursuitmeter in an experiment such as this was 
in the nature of an attempt to provide a situation which might 
tenult in exasperation oF other mild emotional reactions on the 
part of «subject. and still be within the limits of permissible ex- 
perimentation with subjects sho neitber consented nor co-oper- 
fied freely. These boys showed differences In their ability. t0 
‘operate this apparatus continuously and syecessully. ‘Phe ap 
paratut is good one with which to text steadiness, co-ordination, 
‘and postibly tearning. The experiment provided no bus for the 
belief that learning, steadiness, or eyeshand eo-otdinatinn cot 
related more than slightly with any otter of the test nicasutes 
‘with which we dealt. As a device to bring on exasperation of 
‘emotional reactions in & subject, we found thie instrament fairly 
successful. A majority of cur subjects exhibited so cmatlonal 
‘eacliona; but a smell auraber of them were definitely exaspurnted, 
angry, grie¥-atvicken, ete 

‘Tuurstone’s personality schedule, as we have stated, was de= 
veloped for use with college students. The question of whether 
‘9F not this type of questionnaire may be developed or modified 
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{or use with groups af juvenile delinquents ia pertinent. From 
many points of view such a development seems almost imposible, 
‘These juvenile groups are too diverse and changeable ln training, 
interests, education, and environment to afford test remults which 
will be cither reliable or valid. The very fact that Uheve children 
are called “ielinquents” texples « social concept which bas 00 
poychological relevancy. The fact of delinquency means only 
‘hat the individual violated some social regulation and bas been 
cought and incarcerated aa result of the violation, The back: 
‘xfound and system upon which the selection of such a group i8 
‘based fs one which involves a consideration of the entice question 
cf criminology. In view ofthis it in our opinion that the person= 
ality schedule can be weed only as a sign post and cannot serve as 
‘8 measuring rod. We seo no rexson to belleve that it can do more 
than indicate tendencies which certain individuals may possess 
\Wthoot alfording any relative measure of theve teneencics, The 
total test score which an individual ablains represents, then, hat 
individual's performance with respect to the group of which be i 
‘8 member, High scores ot low scores can only be interpreted with, 
‘eferonce to the entire group. The testi of more value when exch 
item af the schedule i considered as a leading question and it sed 
for further sociological or psychological {nvestigations in the ex 
perimeatal fei. Ther method is useful in that it should suggest 
‘experiments f0 meet the problems of each individual cate, but it 
‘does not lend itself to measurement im (he same scuse that an 
inteligence teat is considered to be a measuring device. 

to Part Cof this stady we found tbat the Pressey XO test had, 
litte practical value ax a diagnostic basis of payehopathic bebav- 
for. This, we fet, was due (o the fact that the standards for the 
test had been obtainest (ram a group of normal school childten 
who had not come into open conflict with the police power of 20- 
ety. The most valuable information to be gxined from the teat 
‘was the meabute of the number of likes and dislikes cf the subject. 
With Us fn mind the Lest was revised as has been described in 
Patt I. The revised X-0 created s longer and more comprrben- 
ist of wotda which might be expected to have unplessant 
‘fective associations for certain individuals. The idea back of 
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thls teat seemed to be good one, and we hoped to obtain siguifi- 
‘ant remus, It seemed reasonable to suppose that an individual 
‘who wat peychopathic or emotionally unstable would have a 
much greater range of dislikes than one who was well udjusted 
socially. However, our revieed X-O gave dissppointing renuls 
‘The reason for this failures nt obvious. Ik iz not to be explained 
by the influence of age, intelligence, co-operation, of factors of 
‘his variety, siace thin test does not correlate with any of these 
smeanires, We are ceally at slot to explain the lack of correlaon, 
Detween tha teat and any of our other standarda or tests. Tis 7 
‘inca X-O test had a reliability of 72. (This Sgure was obtained 
bby retesting 74 ofthe subjects alter an interval of > weeks) The 
‘test (a atleast as valid as any otber teat of emotionality which we 
‘employed. One can only suggest that perbeps the Pressey XO 
‘gave correlations in its origical form because ofits similarity to 
Other tests und not because of the estential idea Lack of the test 

‘As we have emphasiaed before, there is every reason to believe 
‘that the analysis and measurement of humor should enter into 
every personality study. Theoretically, the sense of bumor (what 
‘ever that may mean) enters into all penonality judgments and 
character estimates. If this is true, theze should be some way in 
‘which one might approsimate a relative measure of the amount 
or kind of humor which any individual possemen. The dicts 
constructing a tes of hutsor are pronoisnced but probably not 
inuurmountable. Ic should be possible to ausemble a collection of 
Jakes, humorous illastimtions, puns, anecdotes, etc, which would 
‘offers fair sampie of what passes for humor in the wotld in gener 
Al. The selection of these items and the evaluation of the answer 
fr eatinga which any individual might place on the items in only 
a matter of conlinued experimentation and refinessent. The teat, 
as we used it, represented only = wecond step in this process of 
fefinement. Te seems altogether pousble and plassible that for- 
‘ther investigation and experimentation of this variety would give 
4 teat which would be of real value in the appralsal of personalily. 

‘The study reported by Landis, Gullete, and Jacobsen (1925) 
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samount of laughter, rating scales of emotionality and stability, 
the Woodworth Questiounsire, che Pressey X-O Test, tange and 
variability of blood pressure, reaction time, speed of tapping, & 
‘vocabulary test, haight-meight ratio, fatigue indenes, humor tests, 
‘Ascendancy Submission Test, Personality Schedules, frequency 
and latency of the paychogalvanic reer, performance of the pur- 
sultmeter, and amount of movement oc the stabilometce—all 
have been employed in these experiments apd all have abown but 
lite interrelationahip. We believe that the essential difculty io 
Une personality teat progran at prevent lics in the fact that we, 
as well as other investigators, have been attempting to (est very, 
very complicated varieties of buman behavior, which have little 
in common except the mame “emotion.” Each test prolably 
rocesures an independent variable which is but slightly, fat all, 
‘elated to the other factors mith whick we have been concerned. 
Ie there such 2 thing a5 "general emotionality" or are theve only 
specific emotional patterns? Spearman (:928) has attempted to 
miake a case for the possibility of a general factor of emotionality 
in the same sense that he has dene with the “(" factor of intelli. 
gence, It is also common sease to say that one individual ex- 
Dibits a higher general emotionality than another, The analysis 
which we have employed in this stady, ax well as (hatin ou Pr 
vious studies of emotional reactions, leads no support to the con- 
cept of "general emotionality.” Our experiments show that “igen 
‘eral emotionality” 43 a personality or character trait (3 either a 
‘octal concept oF an abstraction. Just as “poetry” stands for a 
vatiety of literary composition, wo “exvotion” may stand for the 
cere realm of affective experiences, However, “poetry” isin 20 
tense descriptive of any particular composition nor docs it neceu- 
sarily tell us anything concerning the form, content, ideas, meas- 
Ure or Value, of the composition with which we ae dealing. Such 
terms are then abstractions or categories which are linguistically 
‘and sacally valuable but are of doubtful value scientifically. 
"The same criticame and evaluations which we have applied to 
the teran “emotionality” apply also to “psychopathy.” This word. 
has varled and indefinite significance which cinicians and social 
workers find valuable In the absence of = better term. However, 
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1 he problem sandh at present, the tem lacks a satisfactory 
etaition and debes experimental veiScation, It seems to be 
‘made up of « vase varirty of only very aighly related faciom 
‘whlch vary independently und whote algebaie sun gives what 
‘Soically spoen af as Che “degree of paychopathy.” The term 
doce not lend ite to peycholopcal experimentation, and, before 
fureher sient pengrese can be ede, icf neceaary that the 
problem be reformulated or that new medzods of investigation 
become availabe 

‘None of hese general abstractions has a ye len tse to ien- 
tie payebologial analysis. tn order to proces acientcally. i 
will be necessary thatthe boundaries and descriptions of the pare 
Gicular factors with which we are dealing be redefined. Ax this 
c1actitude becomes more prevalent the ceal afalyals and experi 
tnental verifeation of behav wil attain an inereusing degree of 
taistical reliability and validity. Tt i cqually obvious that the 
isan urgent nocd for new method to be used in the investigation 
2 these problems 

“Today the question of the possiilty of desing these penn 
ily alts and categories i urgeat ated pressing. ‘The question 
‘of che possbilty af using either new teres or deining the od 
term, 90 as to omit the material which the investigator fels in 
irrelevant, is wodecided ‘The impsication thatthe categercs must 
sre oplt lato many separate and discrete fonctions which are wc 
tually measurabie ay. oF ay not, be joniinble. This proces of 
soliting han been attempted afer 4 ‘ashion io thie sly. The 
Iactors which we attempted to measure were rather more 
fully outlined than was tbe general tere "personality, or 
Nozaty.” However, i is abvings that oat detnilivon wert Zot 
cxact ough, wor was ou sling ofthe prubler ine enough 12 
‘how the basic individual functions. Whether a further analytical 
{efinement would fad 10 sirifcant reulls ie an open question, 
‘Tae problem of the mensurement of personally tails Is urgent, 
oychologially, sociologically, and economically: but it urgency 
‘oes not mean that an unswet will be quickly or easly found 
‘From the analytical viewpoint, iis possible onl lo continue with 
the general method and change i as circumstances ae, inca 
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‘ng such variations. The fueute of the problem of personality 
analysis and measurement is not clear. The desirability of a 
aymthetic mther than an snalytic approach may be considered. 
‘The eamcepts which sre being advanced by the Gestalt paycholo- 
ists may change our entive viewpoint sa that the analytical 
method will cease to be 25 dominating 2s it has been in the past 
‘At preseat, the Gestalt hypothesis is not clearly enough estab- 
lished to allow an immediate reformulation of the probless, 

1 is further possible that the present-day atteropt to make a 
ppychological analysis of sociel problems will be shown to be truly 
impossible with ous peesent methods of investigation, and (hat 
only x sociological analysis hased on entirely diferent methods 
may be employed. That is, 25 socisl payehology advances, it 
should devise and bring out methods which are of particular value 
in the solution of Ube problems posed by this study. Certain it i, 
‘that the psychological methods now at hand are not suitable oF 
readily adaptable Lo the problems which we atlemptert to solve in 
this study, 








CONCLUSIONS 

1, Neither age, race, nor sacial offense is related in constont 
Joskion to either emotional stably orto the leits whick we have em- 
‘Hayed in this investigation. One slght guess (hat the age factor 
in perwonality development should modify the performance on 
some ane of our battery of tests It is alsa ressanable to suppose 
‘that children who are Srst-generation Americans mould have mare 
dificulty in adjusting to American life than children bom in 
American homes of several generations standing. It also seez 
reasonable to belleve that the type of social offense for which an 
Individual has been imprisoned ta frequently an index of the pet 
sonality of that (ndividual. Unfortunately, we have been unable 
to find any of these relationships in our ‘eating program. This 
does not mean that the suppositions are wholly incorrect, but it 
oes indicate that the tests which bave been employed were not 
‘adapted to bring out these relationships (if they do exist) which, 
we might suppose, are well enough marked to influence any testing 











2, The degree of insalectuat capacity (1.0) bears wa relationship 
to emotional faciors which ore ieraied in Aetinguency. 1% 3s, of 
‘course, a well-known fact that our correct : 
crowded with individuals of « low mental caliber and that they 
contain only a small percentage of individuals of high mental 
ability. One might expect to find that this low intellectual ability 
‘would be in some way connected with an emotional inadequacy oF 
instability. If this is true, then our tests were inadequate to 
‘extablish the fact, sioce we were unable to abtain evidence of rela- 
tionship between measures of iaceectua! ability and mesoures of 
emotionality 

13. Thuesone's Personality Schudate, which hos been shows te be 
A value with a college population, fails ie glee diagnostic rerulis 
‘when revised for ute wilt juseniledlinpaonts. Several factors were 
probably operating to bring about this result. In the first place, 
the groups of juvenile delinquents upon whick this aludy ie based. 
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were probably much less homogeneous than the colloge groupe, 
‘These delinquents ace held by the law for such & wide varity of 
cnuses a to tepalt in a heterogeneity of population. Such a diver- 
sification saay explain the inadequacy of the Schedule in our test- 
ing program. A second factor whlch tieences our evulte depends 
‘on the fact that personality components of be delinquents are 
rmuore diverse than they are in college group. The college group ie 
held togetber by common purposes and by common sorts of inter 
‘ests. No sich parposes or interests can be established in a delin- 
‘quent group; hence the deviations which give satisfactory ding- 
nose signs in a college group bave no particular meaning or sig- 
nifcance when applied to the peoblems of delinguency, since 
these delinquents aze more diversified to start with 

‘4: Heidbvader's Temperament (Intreversion-Bstroversion) Test, 
olthoush valid and reliable with college growps, ts of much last 
ale with juvenile delinquents. Tue same factors which influence 
the results of the Persanality Schedule affect ibe rersis of this 
‘Temperament Scale. This is. im part, indicated by the correlation 
Which has been shown to exist between the Temperament Scale 
land the Peronality Schedule. Introversion, as wach, probably 
plays some role in juvenile delinquency, but its effect is a minor 
‘ne. 

‘Our revision ofthe lest ond of the scoring of Allper's Axcend- 
ancy-Submitsion Test wos not rccessful at 6 mecihod of meararing 
‘characier Waite in junenile dalinguents. It seems quite probable 
that the traits of ascendancy ot subsaimson, por se,do not influence 
Juvenile delinquents in any fied fashion. Tee effect of social 
‘pressure upon these individuals isso varied that the testis inade- 
‘quate in this capacity. Tt is peculiae that we found a total lack of 
correlation between our revision of Aiport’ Test and the Person- 
ality Schedule, These two tests have many elements ia cominon, 
so that one should expect « positive correlation of respectable 
size, expecially since auch « relationship was found between the 
Personality Schedule and the Temperament Teat. Evidently, 
‘Aliport’s Test deals with some independeat function which, do 
spite the common method of the testing, is not itself elated to 
‘other personality traits 
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6. Teste of the appreciation of amor do wal yild satisfactory 
resus withthe group om which this study wos condcied. We have 
Citiciaed dhe makeup of the Almack Test. The factor of humor, 
as it was teated by our H Test, i evidently ex independent vari. 
able which fs related in ao constant fashion t0 other personality 
traits as we measured ther. 

1. The Pressey X-O Tesi, neither in its original nor in ont revirod 
foro, gave rerubt of practical diapaoric value Various investiga: 
‘ors who have applied this X-O Test to groups of schoo! cildren 
hhave reported that the tes¢ was of diagnostic valve. This finding 
‘we dig not substantiate with juverile delinquents, Whether our 
‘epative results are due to the lack of temperazsenal homopene- 
ty in our groupe, of whether (he lower intellectual ability of bese 
delinquent groupe made it impossible to obtain fair scores on the 
X-O Tent, is imponible to say. 

In bédition. it sboul be pointed out that one of the emential 
{ideas ofthis test, namely, the crouing-out of words which bave an, 
affective value, has been regarded as an kiea of particular merit 
(Landis, Gullette. and Jacobsen, 1925). When we attempted to 
teat out this idea by ansembling « longer list of such wards and 
changing the fon of presentation slightly, we fourd that the test 
id not work at all. No satisiactory explanation can be given for 
this finding. 

A. That the type of learning carne abisined io Learning a mane 
‘offers am objectie te of emotional siabuity, as claimed by Ball, we 
‘were stable te confirm. 41 is probably true that the immediate te 
‘ctionsot the subject. while he in learning the maze. ve one s0me 
notion concerning the immediate emotional stability of the sub- 
Jeet. However, there is not the dightest reason 10 believe that 
‘this immediate performance bas any very dose relationship ww the 
‘general emotionality or emotional stability of any individual, of 
Indeed to the form of the learning curve. The immodiate eme- 
Uonal expressions depend upon the mutual eflet of the socal 
situation and the physiological condition of the individual at the 
‘ime at which the testis conducted. This may, or may not, have 
relationship to « gener factor of emotion (i such « general factor 
exists). ‘The results which were obtained with the purmailmeter 
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‘and stablometer might have been expected to show something of 
the sort which Ball claimed for the maze performance. However, 
‘hete teats were no more eatisinctory bax any other which we 
employed 

0, Halls ust of waking sugeestion gace dear diferentition be- 
‘en individuclt, bot this diference bore no relationship to other 
dass ar ratings of character wails. Again, we ean only condhude 
that this procedure measures tome indepcodest variable or func: 
tion whase psychological significance (i{4ny) sunknown, Wheth- 
cr supgestibility, as indicated by this test bas any relationship 
1 yoneral soxaeatilty in the social conditions of everyday lite 
ian open question for which our data aford no answer 

10. The frequent of the uppearonce of the poychogolnasc rofl, 
or the comparative delay in its appearance, in toasperating sma 
ans bears no reation loony other meesare or rol of emotionality 
“This point has been developed at length in 2 previous article 
(Candis, 19:0). As was shown at that time. Gere is no fel evi 
dence to indicate that this rex has any necensary relationship to 
senotion. Tam quite sware ofthe fact that tbe bel i prevalent 
in paychology today 
of emotion, Howevs 
ported previously all show the inadequacy of the theory. The sg- 

f the possible relationship betwees these reflexes, the 
utonomie nervous aysiem. and emotion have Been diecusted 
shove 

ti. Case hislricr,althowgh af wedenbled practical clue, do net 
readily end themscives 10 the purposes of elese seienive amass 
“There ia. & tel need of a scaling method in case history work 
which wil be of value in sciemtifi azalysin, 

12. Reviews statistical procedures detigned 16 show the corr 
Hons existing etioen the functions tesed in this stud gave neolive 
results. Several explazations exight be advanced to explain tN. 
{Cis ponsible that each tet employed measured some independent 
function which had litle or ne overlapping with the other fine- 
tions so measured. Tt also posible that there is 20 common fne- 
{or which unites or orpanizes these independent functions. That 
fricral emotionality euils a8 2 physiological or psychological 
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catty a duhious proposition. Cectalaly, we hava no objective 
Ccitecion of this supposed function nor lave we any rabable or 
‘ald measuce ofits existence. 

13 Am anayais oft indica! lst pformonces with resped! 
to tha conformity or nanconfority ofeach mabject 01 compared fo 
fhe enlve group, shor Chat conform with respec lo hee tts does 
ss agree wish conformity im general Hfe-siuaions, We bave Csr 
‘assed in cis paper the nation that paychopatby might be de- 
Sined easentially a9 nonconformity to group standards. If this is 
true, then obe should expect to ind that those individuals whose 
record of past behavior is marked by “peychopathy” mould show 
masked deviations from the average performance of the group. 
Thi fact sould be one which woul be eatily and clearly evtab- 
Ased: Our teats filed completely to bring out any such devi 
tions. Its pouible that paychopathy az nooconformity of be- 
havior ae to be identiSed, but certainly tia testing program gave 
10 substaatation to the theory 

124, fm general, it may be conciuded that onalyical iometigtione 
of the personality teats of emaionaisy or prychopathy are unstit 
Joctry ond filo bring out tacisoe widen Te paes\ exper 
tmeolal teat methods arenot adapted toanswer either poitively ot 
‘negatively the questions concerning perscaality trai. Such n- 
mers cust await the development of new methodeloyicl ap- 
proaches 
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SYMBOLS AND ABBREVIATIONS USED 
IN APPENDIX 


‘etioulty:Amer.S..Amercus Negro: Amer, Amedean: Au, Austrian 
(cx, Cech oe Baberian: Eng, Rega, Can, French Caradign: Fe, 
ranch; tie German: Nang Hongatan; ital, Heliae; Lich, Loma, 
Nore Nenvogisn; Fol, Falah; Kan, Mussan, Otter or Mic, parents of 
‘sere nations, 

Ua fro smote fre Ml adeeb; Te tases RA 89 
say for hame: Ineo Incorghies 1, ex delsquenes Dep, depend 

(Clusication: P porchopathic (incipient sate. prune mations) 

instal, Bekah diclitn) Sia (ot lami, Paedasocaten 








algneg| 2285722 
1 









































MEASURING TRAITS DY DELINQUENCY 








| ARRSRSTASERSERBea3 


aszat ising? 





= 





APPENDIX. A—Continwed 


ge THE DYNAMICS OF BEHAVIOR 
iby eee 
Addaartes: aa 
PRPEASETEMQ HEAR TIENE Fae RETR TEE 

aaa srcureuagescoatpaenEsceeents 





RARATSS 











PrssrOL ESRC D ESE SPOS Its 


seallazlleseesdellqigial, 


ASennRarerReaszceTaeSsRszeBES TREE 


























wsewa| co senne ne 


re ghar 











peereee 





Sia Bea SoM ERERY SES OTHE BESS | 














~aeerafquatefencedencan 


eeerersstsaie 








at 
sddeaaalaigita 





Sines ¥asddeas 
Gabeaenada 








Ubeitiad 











SARRRSRRSSTIIES SS 





a 

















Prreeeeeeret 


sssagekaesleodsaalag 
glbadals LAM Msheag 
PRRSIE2EREEEESEGEES 


THE DYNAMICS OF BEHAVIOR 














aa 


MEASURING TRAITS IN DELINQUENCY 


APPENDIX B—Continued 


muaeucuusoussexy 
































INDEX 


INDEX 


WILDNESS AND SAVAGHENESS IN RATS OF DIFFERENT STRAINS 


Coburn ¢ 


By Cansex 


rere idee, 55. 4 





Hamm, 
alow a 








1 en a5 


ety of wm 527 


ig 


odes of mine, 


yb, mda of 
ing amt Donabion 2.22 


amit wi 


tades ah 
Uke tot sees athe 


Acktomlements 95, 
‘agai Ge Drees arts 


aia are 


American Count tntligece Test. 37 
Piyeelngeel ranma 1a. 3 


omar ta FRO 


we 
Annee one Nstogra, 5: 

‘teipton tr Spaceman bat 
mtn Spann 


dug ee mata et 


ebpatin 


ait 


Bae) 








‘Set 


0,5 
ating lot wr, 1 


sadder 


i, 19, a tt 
neat Spores ¢ 


Wener and Soe a 





"it cotional seul 1-87 
ie Someone sina 9 


he sero nod eatin nl, 
sper shoks, 28-31 

ate 

Gerindate uct alter meen 


sf ‘THE DYNAMICS OF BEHAVIOR 


SSSR Rae 
RESET a A 
pee i nan ae 
apie rte 
Ce 
Exerc ops 1h 








cent 0) 
(Conincay, rama, 76 
Rona sae 
Svoate 





Fetrienon 315 


ante of lterbloaipn, ot 

Cae aaou etiag fo sins 
seems 

Cemeten agit of 40 

Sia sae or ae ope, 

cova paing semeny heal, 





"ease Preerencras sc 





nore ere eae 
diages ine win erat 
Deans poe 30 
Saran seats ses 


Dios toward ven 


‘atest tia, a, 16 








ov tveeton tbe 8 
vnunet Ua, 6 

lee sock, we Shacks 

igre dh Se Stine 
eee 

Tn rately oe late 








ee : 7 
‘stance fo Batic Sh eg tgs gh 
Soe oodisne 225-17 Eprerer aac 








islam SO", Onentatm, me Ueacgatatiog Sonar 
+ "ait ai Som ator 





{of ntl value 98 





Fear oemect, 13-18 
1S ences a 
anieSeprmivetedeacen se lure Fae rect 9 

\waee'owcwiion wis Preto ere 
ie eis een ae 8 





” THE DYNAMICS OF BEHAVIOR 
phar mtn a eat pn 
lary. Shale ae Nea Retr cob 
a ane pe cat 0 gt 
Ba Bete Semeur hge 











‘Seiacgorn. sn Pochette 
Sect crsenatoma to dep tar 


"en bree nm 


iste 
Ree 
Sg saree 





egy Paeeaiostees ns ml aneshae ey 
eee? fe dat. 73 EE RL eterna 





ERIE ES Teal beennenmnm 
Sos = 
Spaiad orientation, Ma, 605 = 








‘sjee pee aomennans hed pal 
Randartiation 9 oct. 2 ae Ls 
ety Nandan 

mutating svtnaon 6 menty monde hg date 79 








‘ba hiopas Witkin hypoth, 298, 10, 


AN NTTEMPT 70 SNASERE EMUTIONAL TRAITS IS 
SUVPSILE MELINGUESC 














aay nzeocann” Samed a, toi, nS 
eh acai ~ Ba at soe a, a5 315 
Alan. ah tt Ee 
Pome) eee 
Soa Satins bute nad 
Scie wok nei ee 
Bae) weae con mess ORT Ma ha 





ioe agi she 0 


aa THE DYNAMICS OF BEHAVIOR 


duntoal quaint 216-7, 2.295 

Slesodon 21 

‘eeetimal bhava, ty ty 270.27, 
ayaa ls wi, 2p ns a 


eH 
ria 33,26, 
“Sig abe ak Bay a 





ee ees 





Goer CE 


Tot (bane), sora 8 eH, 


ahd, E99 
HALE. 0. 9 
a hm 10 a, 
inert er, eX et Prey 
aaa, a8 
tec Ce 
‘roma cetaee 
abe, 7.392 28 
ain Co, 8 313 
andi ad fou}. : h303 
pa Qe, et Dut 
etn cure st Maen 
ong Lae Fo, 38,2 
Saaotening, 265, ht, 186 5. 
acne 
route 11. 





an, een, jee 
— 








Pree sea 
pee zo. 
Perey tai i, 

ees on ak, 











Rach Ateenes, 28 86, 92, 302 
Renew aol Sem 22 


Sewing method 73-75 280-84,995- 
‘Sec ain cs, 8619, 0 204 
“os ooh mer 38 


D5 
‘Seep, 94, sa5-6. 205.98. 363 
T Tan, Fumvemias 


Nasi, ay. fs om 308 
‘WBiage 7a ny 








HG Fett, 2,28, 19, 308-6 


